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ABSTRACT 

The "Integrate Mathematics Project** vas conducted 
under the sponsorship of the Montana Council of Teachers of 
Rathenatics and designed to examine the issues of teaching secondary 
school aathe^tics in an integrated Banner to all students. The 
purpose was to iiQ>rove iMithematics literacy in the general pqpulation 
in accordance with suggestions tyy both the 1987 Matheaatical Sciences 
raucation Board (MSEB) draft report, "A Frai^work for the Revision of 
the K-12 Mathematics Curriculum," and the 1989 National Council of 
Teachers of Mathematics^ publication (NCTN) , "Curriculum and 
Evaluation Standards for school Math^itics." A questionnaire was 
developed to determine the esctent of the interest in, as well as the 
curriculum structure and content of, the pedagogical strategies 
critical to an integrated secondary sathosiatics program ane to its 
expected outcomes ai^ ia^lementation. Itesponses fron 54% of state 
supervisors (nB27), 31% of district supervisors (nsl40} , 33% of 
mathematics teacher educators (n»164), ai^ 28% of i^th^natics 
teachers (n«140) were coapiled to develop a first report. The data 
analysis focused on the following areas of concern : (1) a definition 
of integrated mathematics; (2) extent of interest in integrated 
mathematics at the state, district, and teacher prej^uration levels, 
including expected objectives for students and teachers; and (3) 
implications of adopting such a program in secondary schm>ls for 
professional organizations, colleges and universities, state 
departments of education, school systems, testing organisations, 
curriculum developers and publishers, and funding agencies. The rest 
of the report discusses each of three areas in turn. Appendices, 
forming about two-thirds of the docijment, include questionnaires 
used, national demographic data, survey results, and a packet of 
materials sent to participants who reviewed the second draft of the 
policy report. A separately bound executive sumaary accompanies the 
"eport. (MDH) 
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INTRODUCTION 



The Integrated Mathematics Pro^ was designed to 
examine the issues of teaching seconc^ry school mathemat- 
k:s in an integrated manner to all stwients in onler to im- 
prove mathematics literacy in the general population. These 
are issues of national importeiKc as indurated in the 1987 
Mathematical Sciences Education Board (MSEB) draft report 
entitied A Framework for the Revision of the K-12 Mat bei 
^tics Curriculum . The MSEB report states that "All years 
of hoth dementary and secondary school n^thematks should 
be integrated in all grades in the sense that all the sub^ 
matter... should be interwoven and not considwed as sepa- 
rate, unrelated topics." Further, it states "the mathematics 
studied should be fundamentally the same for all students." 

The 1989 publication of the National Council of 
Teachers of Mathematics (NCTM), Curriculum and Evalu- 
aHon Standards for School Mathematics , stales, 't)ne pos- 
sible next step is for teachers and mathematics educators to 
develop curricula based on the Standards. For example, the 
secondary school mathematics curriculum has typically been 
separated into courses with a specific subject orientation 
(e.g., algebra, geometry, statistics). This sequence provides 
teachers and students with a single focus. We now challenge 
educators to integrate mathematics topics across courses so 
that students can view major mathematical ideas from more 
than one perspective and bring interrelated ideas to bear on 
new topics or problems." 

Thus, both the MSEB report arkl the NCTM Stan- 
dards suggest that mathematics programs in secondary 
schools should be taught in an integrated manner to all 
students. In addition, interest in integrated mathematics 
programs is evidenced in New York where such a program 
has been demanded by the Regents Examination Curricu- 
him for college-bound students for over twenty years; in the 
State of Washington which adopted mathematics curricu- 
lum guidelines in 1986 that promote an integrated mathe- 
n»tics program; and in the current mathematics curriculum 
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"To promote an 
understanding of 
mathenmtlcs, 
stucteflfs must relate 
topics rather than 
study them 
separately." 

- Sunrsy Respondent 



guidelines for Montana secondary schools. 

As the abovediscussion indicates, there appears to be 
a movement toward an integrated mathematics program for 
secondary schools in the United States. This intei^ de- 
mands that mathematics educators do the following: 

• lkvel(^ a precise definiiion of integrated mathe- 
matics; 

• Daermine the extent of interest in integrated 
mathemaiks at the ^aie, di^rict, and teicher prefxi- 
ration levels; 

• Determine the implications for si udents, teachers, 
curriculum, and tmcher preparation, if such a pro- 
gram K adopt&i. 

Project Plan 

In order to ascertain the extent of interest in, and the 
implications of, adopting an integrated mathematics pro- 
gram and to develop a policy report regarding its implemen- 
tation, a consortium of mathematics educators from Mon- 
tana and Washington requested and received a grant from 
the Exxon Foundation to conduct a national survey on these 
issues. The project wasdeveloped by Dan Dolan, Mathemat- 
ics Supervisor for the Office of Public Instruction in Mon- 
tana, Johnny W. Lott, Department of Mathematical Sciences, 
University of Montana, Jack Beal and John P. Smith, College 
of Education, University of Washington. It was conducted 
under the sponsorship of the Montana Council of Teachers of 
Mathematics (MCTM) with assistance from the Washington 
State Mathematics Council (W5MC) and the State Depart- 
ments of Education in Montana and Washington. 

A questionnaire was developed in the Fall of 1988 
and distributed nationally in March 1989 to determine the 
extent of the interest in, the curriculum structure and the 
content of, the pedagogical strat^ies critical to, and ex- 
pected outcomes and implementation of, an integrated sec- 
ondary mathematics program Hie survey included all 50 
slatemathematicssupeivisors,andanalional random sample 
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of 500 mathematics supervisors, 500 mathematics t^her 
educators, and 500 st^ndary mathematics teachers. Results 
from 27 (54%) slate supervisors, 140 (31 %) district supervi- 
sors, 164 (33%) mathematics teacher educators, »nd 140 
(28%) mathematics teachers were compiled in order to de- 
velop a first draft report. 

Project staff met in June, 1 989, to draft the first version 
of the report. The draft was then sent to 19 mathematics 
leaders from Oregon, Montana arKi Washington. This group 
consisted of six college and univereity prof^ors of mathe- 
matics or mathematics education, ten secondary mathemat- 
ics teachers, a stale mathematics curriculum coordinator, a 
malhematicidn from industry, and one graduate student in 
mathematics education. Also included were the presidents 
and past presidents of MCTM and WSMC. These leaders 
met in August, 1989, to review and refine the draft and to 
provide-additional input into the development of the final 
report. The project staff met at the conclusion of the August 
meeting and again in October and November, 1989, to write 
the following final report. 



"^udents should 
learn that 
matlwmatlcs Is not 
an assortment of 
segtjtented topics, 
but rather a system 
operating as a whole, 
with many tools 
availab^ for use in 
protilem solving 
situations. " 

" Survey Respondent 
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Integrated MATHEMi&ncs Project 
A Policy Report 




There is very strong support, from all groups, for movement loan integrated 
secondary mathematics program to meet the needs of all sttidents. State and district 
supervisors indicate that this will take place within the next Five years. 



An int^rated mathemitics program for all students is a holistic mathemati- 
cal cunmilum which: 

• consists of topics chosen from a wide variety of mathematical fields and 
blends those topics to emphasize the ojnn^ions and unity among those fields; 

• emf^izes the rebiionships among topics within mathematics as u>ell as 
Mioeen mathematics end other disciplines; 

• each year, includes th(^e topics at levels appwprkte to students' abilities; 

• IS problem centered and application based; 

• emphasizes problem-solving and mathenmtical reasoning; 

• provides multiple contexts for students to learn mathematical concepts; 

• provides continual reinforcement of concepts through successii^ly ex^mnd- 
ing treatments of those concepts; 

• makes use of appropriate technology. 




b 
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Students: 



• Students from all ability levels wiU take more rmthemaiics with theg'eat- 
est incr&ise among those (^average ability. 

• Students will find mathemaiics more interesting, unll have a greater 
understanding of mathematics, and will have less loss of skills over time. 

• Students loill be i>etler prepared in mathematics with the greatest exj^a- 
tion for improvement in the noncc^lege-bound group. 

• Student achievement scores on current standardized tests will not be 
adversely affected. 



Teachers: 



• There will greater communication among teachers using an integrat&i 
mathematics program than those usi«^ a tmditional program. 

• Teachers will think of themselves as nmihematics teachers rather than alge- 
bra or geometry teachers. 

• T(^chers will leach iopics from a broader range of mathen-iiioil fields using 
multipile coniexls. 



'J 
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Professional Organizations 

• The Nfdwml Councii of Teachers of Maihefmtks, its affilmtes, and other 
ffrofesshnal organizatwns must assume kadership m protruding and facililat' 
ing integrated mathematics programs. 

The publications, meetings, and inservice programs of professional mathe- 
matics organizations must CTidorse and promote integrated mathematics. 

Colleges and Universities 

• College entrance requirements should be modified to accommodate an 
integrated mathematics program in xcondary ^ools. 

Many institutions specify a requirement of Algebra I, Geometry, and 
Algebra 11 for college admi^ions. This salification of course titles could preclude 
the implementation of integrated mathen^tit^ programs in some states. 

• Colleges and universities must change existing entry-level courses to build 
ufx>n the background of students who have taken integrated mathematics. 

Many institutions have college algebra, trigonometry, and pre-calculus as 
entry-level classes. To build upon the background of students who have taken inte- 
grated mathematics, these traditional courses should change to reflect an integrated 
approach. 

• Mathematics and mathematics education programs must empliasize an 
integrated view of mathematics and a mriety of instructional meihcds includ- 
ing the use of technology. 



Traditionally, college aiKi university mathematics courses are taught in 
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isolation without viewing mathematics as a whole. Lecture is the general method 
of presentation. It is well documented that teachers t^ch as they have been taught. 
TliNsrefore, preparing teachers to teach an integrated mathenutics program de- 
mands some coursework in integrated mathematics and a variety of methods of 
instruction including strategies for connecting topics and utilizing technology. 

State Departments of Education 

• State course guidelines must aa:ommaiate an integmt^ mathematics 
program. 

Si>eciric course titles are included in syllabi for mathematics courses at the 
secondary level in some scales. The implementation of an integrated mathematics 
program demands that specific titles should not be a part of the state guidelines. 

• State graduaiion requirements must accommodate an integrated mathe- 
matics progmm. 

In some states, graduation requirements for high scK»ols include specific 
course titles. In order for an integrated mathematics program to be implemented 
in ihose statK, these requirements must \x changed. 

• State tcacJjer certijxcalion standards must change to ensure tliat teachers 
are prejmred to teach an integmted mathematics program. 

Many stales dcmaixi specific mathematics and pedagogy courses as part of 
the teacher certification program. In order for an integrated mathematics program 
to be implemented in those slates, the certification requirements must be reviewed 
and possibly changed to ensure that certified teachere are adequately prepared for 
t^hing integrated mathematics progranB. 
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• State sdw^ m:r&Utatwn standards must be duing&i to ensure thtU mothe- 
mattes classroom are sU^&i by certified tmUfmnatks ieadiers. 

Staffing mathematks classes with teachers adequately trained in the mathe- 
matics necessary to implement a quality integrated mathematks program will be 
a major problem for schoob. Cor.sequently, school accreditation standards should 
be modified to ensure that all mathematics teachers at the secondary level have at 
least a nunor in mathematics. Accreditation standards for schools should also re- 
flect the requirement for continuous staff development in mathen^tics for those 
persons teaching mathematics. 

School Systems 

• AU school-rdated officials must become familmr with such national reform 
documents as the MSEB Et^r^My Counts and the NCTM Curriculum and 
Evaluation Standards fo, School Mathematics. 

• All sch(X>l-reiated officials must make the financial commitment necessary 
to implement and maintain an integrated matfwmatics program. 

Implementation of an integrated mathematics program necessitates a finan- 
cial commitment from school districts for continued inservice, purchase of appro- 
priate technologies, and possibly restructuring classroom environments in ojder to 
provide teachers with adequate materials and supplies to maintain such a program. 

• More teachers, prepared in mathematics and mathematics education, will 
be needed to teach integrated imthematics programs. 

As integrated mathematics programs attract more students to study mathe- 
matics, secondary schools will need more teachers prepared in mathematics and 
nruithematics education for theadditioi^I classes. If state certification allows teach- 
ers with minimal preparation to teach courses up to and iiKluding Algebra I, then 
they would probably not be prepared to teach in an integrated program, even at the 
ninth-grade level. Miiumal preparation may not include topics from probability, 
statistics, and discrete mathenatics whkrh are woven into an integrated program. 

12 
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• Cmtinuing inservice fen" matJKm^icstetKf^ must be provided toprepare 
them to teach in an integrated maiheimttics program. 

The implempntation of an int^rated ix^thenuitics program necessitates 
continuous ii^rvice of current mathematks t^hers to pr^re them to teach such 
a program. Even those who are currently certified may bne neither prepared to teach 
the blended sequence of topkis with the differmt methods of presentation nor tc uti- 
lize new technologies which are required for this t^hing. 

• PoUqf makers, administrators and teachers must utili^ amilahle state and 
federal funds for providing inservice training for nrnthematits tmchers. 

All school policy makers, adniinistrators, and teachers should be aware of 
icKal and state funding that may be available for the im]:^ementation of an inte- 
grated mathematics program ai^ the staff development necessary for teachers. All 
school per^nnel must become knowledg^ble about the funding available from 
the Dwight D, Eisenhower Mathematics and Science Education Improvement Pro- 
gram which provides stale departments of education, institutions of higher educa- 
tion, and local districts with specific dollars for staff development in the ar^ of 
mathematics. 



• Students transferring betu^xn an integrated nmthematics prc^ram and a 
traditional program may experience no more problems tlmn those transferring 
among other mathematics progmms. 

Problems of transfer between an integratwJ mathematics program and a 
traditional program may be no more significant than ordinary student transfer 
problems, such as, different textbooks, different teaching styles, and different 
requirements of a school oran instmctor. The problems incurred by a student trans- 
ferring l^lween a traditional arei an integrated program may involve some 
background missed prior to the transfer. 
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Testing Organizations 

• An integrated matlwmatics progmm demands a shift in emphasis on test 
construction to focus on concepts, skills and afypiications characteristic of an in- 
tegrated approach. 

• All tests must be designed to accommodate the wsf of technology. 

An integrated mathematics program focuses on problem-centered learning, 
problem solving, the use of technology, and different approaches to mathematics. 
Current testing on procedures and skills must be replaced by open-ended ques- 
tions, use of calculators and computers and a greater problem-solving fociis. 

Curriculum Developers and Publishers 

• Appropriate curriculum materials for an integrated mathematics program 
must be developed to meet the needs of all ^udents. 

Curricular materials necessary to meet the needs of all students taking an in- 
tegrated mathematics program are not currently available. Immediate steps must 
betakenbycurriculumdeveloj^rsand publishers to develop these materials. Once 
materialsare produced, publishers should be involved in, and supportive of, on-go- 
ing inservice to assist teachers in succ^fully implementing integrated programs. 

Funding Agencies 

• GoT^rnmenlal and private funding agencies must nmke integrated mathe- 
matics progmms a priority fcKus of their funding programs. 

Because of the documented move to integrated mathematics p -ograms, 
governmental and private funding agenda should fumi prowls which include 
curriculum and staff development at the secondary ar.d collegiate levels, program 
and student assessment, and other research involving these programs. Agencies 
must encourage projects which include cooperative efforts among curriculum 
developers, publishers, ar\d professional organizations. 
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Shared Responsibility Among All Groups 

• Iniegrtded mathematks mtderiah for all students must be derxlop&i. 

• Inservke leaders must be prepared to fmlitate the imfHementatim of 
integrated rmilmmtics pn^mms. 

• There is a need for research on all aspects renting an integrated nuithe- 
maiics program. 
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General Introduction 



The Integrated Mathematics Project was designed to examine the issues of 
teaching secondary school mathematics in an integrated manner to all students in 
order to improve mathematics literacy in the general population. These are issues 
of national importance as indicated in the 1987 Mathematical Sciences Education 
Board (MSEB) draft report entitled A Framework for the R<>vision of the TCI? 
Mathgm^tit;^ Curriculum. The MSEB report states that *'A11 years of both elemen- 
tary and secondary school mathematics should be integrated in all grades in the 
sense that all the subject matter... should be inter^'oven and not considered as sepa- 
rate, unrelated topics." Further, it states "the mathematics studied should be fun- 
damentally the same for all students." 

The Curriculum and Evaluation Standards for School Mathpm aH^c a 1989 
publication of the National Council of Teachers of Mathematics (NCTM), states, 
"One possible next step is for teachers and mathematics educators to develop curric- 
ula based on the standards. For example, the secondary school mathematics 
curriculum has typically been separated into courses witii a specific subject orienta- 
tion (e. g., algebra, geometry, statistics). This sequence provides teachers and stu- 
dents with a single-focus. We now challenge educators to integrate mathematics 
topics across courses so that students can view major mathematical ideas from more 
than one perspective and bring interrelated ideas to bear on new topics or prob- 
lems." 

Thus, b.-th the MSEB report and the NCTM Standards suggest that mathe- 
matics programs in secondary schools should be taught in an integrated manner to 
aU students. In addition, interest in integrated mathematics programs is evidenced 
in New York where such a program has been demanded by the Regents Examina- 
tion Curriculum for college bound students for over twenty years; in the State of 
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Washington which adopted mathematics curriculum guidelines in 1986 that pro- 
mote an integrated mathematics program; and in the current mathematics 
curriculum guideline for Montana secondary schools. 

As the above discussion indicates, there appears to be a movement toward an 
integrated mathematics program for secondary schools in the United Stales. This 
interest demands that mathematics educators do the following: 

• Develop a precise definithn of integrated mathematics: 

• Determine the extent of interest in integrated mathematics at the state, 
district, and teacher preparation levels; 



• Determine the implications for students, teachers, curriculum, and teacher 
preparation if such a program is adopted. 



Project Plan 



In order to ascertain the extent of interest in, and the implications of, adopt- 
ing an integrated mathematics program and to develop a poUcy report regarding the 
implementation of such programs, a consortium of mathematics educators from 
Montana and Washington requested and received a grant from the Exxon Founda- 
tion for such a project. The project was developed by Dan Dolan, Mathematics Su- 
pervisor for the state of Montana, Johnny W. Lott, Department of Mathematical Sci- 
ences, University of Montana, Jack Beal and John P. Smith, College of Education, 
University of Washington, hereafter referred to as the investigators. The project 
was conducted under the sponsorship of the Montana Council of Teachers of 
Mathematics (MCTM) with assistance from the Washington State Mathematics 
Council (WSMC) and the Departments of Education from Montana and 
Washington. 

The project plan follows: 

(1) In October, 1988, the investigators completed a preliminary draft of a ques- 
tionnaire for use in a national survey regarding the implementation of an 
integrated mathematics program. 

(2) In November, 1988, the investigators completed the final draft of the survey 
questionnaire. 

(3) From December, 2988, to January, 1989, Uie survey questionnaire was pilot 
tested in Montana, Washington, and Nevada. 

(4) In February, 1989, the survey instrument was finalized and printed. 

(5) In March and April, 1989, the survey was distributed to a random sample of 
secondary mathematics teachers, college and university mathematics 
educators, mathematics department chairs /supervisors, and to all state 
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mathematics supervisors. The completed instruments were returned to the 
University of Washington. 

(6) In May, 3959, the survey results were compiled by staff at the University of 
Washington. 

(7) In June, 1989, the investigators met to analyze the results and to draft a poli- 
cy statement including a revised definition of integrated mathematics, a 
statement of interest in integrated mathematics, outcomes, and implications 
of implementing such a program. In addition, the investigators planned for 
an August meeting of a panel to review the policy statement. 

(8) In July, 1989, invitations, an agenda for the August meeting, and a draft of 
the policy statement were mailed to potential members of the review panel. 

(9) In Au^st, 1989, a review panel, consisting of 19 mathematics education 
leaders from Montana, Oregon, and Washington, met to study the results of 
the survey and the policy statement. The panel provided additional input 
to the investigators to assist in developing the final policy report. 

(10) In October and November, 1989, the investigators met to review the results 
of the August meeting and to develop the final policy report. 

(11) In December, 1989, the investigators finalized a policy report on the 
implementation of an integrated mathematics program for secondary 
schools. 

(11) In January, 1990, the final report was printed and distributed nationally. 
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Development of Questionnaires 

Four questionnaires were developed to survey state supervisors, mathematics 
department chairs/supervisors, secondary mathematic teachers, and college and 
university mathematics educators, hereafter referred to as teacher educators. Each 
survey included a demographic section and five lettered parts. Part A gave the re- 
spondents a working definition of "integrated mathematics" and asked for respons- 
es about components of an integrated mathematics program based upon the work- 
ing definition. This definition was designed to contrast integrated mathematics with 
traditional mathematics instruction but not to make it so specific as to narrowly de- 
fine integrated mathematics thereby limiting the range of responses. Part B asked 
for responses regarding teachers in an integrated mathematics program. Part C 
asked respondents to identify outcomes expected from implementation of an inte- 
grated mathematics program. Part D asked respondents to identify inhibitors to the 
implementation of an integrated mathematics program. Part E was designed to as- 
certain the current usage of integrated mathematics programs, the level of support 
for such programs, the availability of curricular materials for such programs, and 
differences, if any, in respondents' definitions of integrated mathematics and the 
working definition. Parts A-C of the questionnaires were common for all groups. 
The questions about demographic data and Parts D and E were designed for each of 
the specific groups. 

The content of the questions was based on a thorough analysis of the litera- 
ture in mathematics educr . jn and the collective experience of the investigators re- 
lated to integrated mathematics instruction. The questions and response modes 
used reflected the need for reducing ambiguity and increasing the reliability of re- 
sponses. The length of the questionnaires was designed to obtain the most informa- 
tion possible with the greatest rate of return using the fewest number of questions. 

-5- 
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Drafts and Trials 

The questionnaires were revised several times by the investigators before be- 
ing pilot tested with secondary mathematics teachers and department 
chairs/supervisors in two school districts in the state of Washington, one district in 
Nevada, two state supervisors, and three teacher educators. The responses and 
comments of the pilot groups were analyzed to determine the need for further 
modification of the draft questionnaires. The modifications were incorporated into 
the final questionnaires as seen in Appendix A. 

Respondent Selection 

In 1989, the National Council of Teachers of Mathematics had a mailing list of 
33,560 mathematics te-chers, 1136 supervisors, and 2600 teacher educators available. 
Five hundred names were randomly selected from each of these three membership 
groups from the NCTM mailing list. AU fifty state supervisors received a ques- 
tionnaire bringing the total number of questionnaire recipients to 1550. There was 
no follow-up of non-respondents since anonymity was maintained for all who re- 
turned the questionnaire. 

Results 

Of the total of 1550 questionnaires mailed, 471 (30%) were returned. By cate- 
gory the number of respondents were: state supervisors 27 (54%), department 
chairs/district supervisor' 140 (31 %\ mathematics teachers 140 (28%), and teacher 

Llc^f k"'^'!'^ department chair/supervUor names included nine from the 

^"'^ "^^^ ""'^^^ ^^^e deleted from the 

sample; however, they were included in the statewide survey of all mathematics 
department chairs/supervisors in Washington and Montana.^ ^fprr^nL/e 
returns reflects the revised sample of 491 mailed questionnaires P^^^^^^^S^ ot 
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educators 164 (33%). Table 1 gives a summary of responses by state. Demographic 
information for teachers, supervisors, and teacher educators may be found in Ap- 
pendix B. 

The results of the national surveys were compiled into six data sets. The first 
set of results represents a summary of all responses to sections common to all four 
surveys, i.e.. Parts A, B, and C as found in Figure 1. The second set of results, C-1, is 
a summary of all state supervisor responses, the third set, C-2, is a summary of all 
department chairs/district supervisors, the fourth set, C-3, summarizes all responses 
from mathematics teachers, and, the fifth set, C-4, summarizes all responses from 
teacher educators. For data sets C-1 through C-4, the histograms showing the re- 
sponses for that group for each question are superimposed on the composite results 
of all groups as represented by the box and broken line configuration, respectively. 
Finally, all written comments are summarized in C-5. The results, C-1 through C-5, 
may be seen in Appendix C. 

Table 2 is a summary of the results from Part E. It shows the status of inte- 
grated mathematics in secondary schools as reported by the four groups. 

The department/chair supervisor questionnaire was also mailed to all 
department chairs/supervisors in Montana and Washington. One hundred seventy 
quertionnaires were mailed to Montana and 67 (39%) were returned. Five hundred 
'welve questionnaires were mailed to Washington supervisors, and 129 (25%) were 
returned. An analysis of the questionnaires from the two states indicates general 
agreement among department chairs/supervisors with their counterparts nationally 
except in Part B, statements 1, 2, and 3. The average for both sutes on these three 
items was significantly lower than the national average. Taese statements were: (1) 
"Use different teaching methods than those currently used"; (2) "Have a different 
mathematics major than currently offered"; and (3) "Have a different preparation in 
pedagogy than currently offered". The results of the surveys from Montana and 
Washington may be found in Appendix D-1 and D-2. 



Table I Nationwide Survey -s- 
Summary of State Retums 




• NOTl; ail Montana and Washington siq«visors w« surveyed. Results were sununarued separately 



Rnure 1 NATIONWIDE SURVEY 

All Respondents 
Responses by Item 



-9 



PART A: Components of Integrated Mathematics 
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PART B: Teachers in an Integrated Program 
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PART C: Outcomes of an Integrated Program 
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Table II Nationwide Survey 
Summary of Part E Data 
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State 


Dept. Chair 


Mathematics 


Teacho- 




Supvr. 


Dist. Supvr 


Teaciiers 


Edncatori 




N = 2S 


Nb140 


N = 140 




Doycu ba\t Integrattd Matb^matics Programs? 










Yes 


53% / 13 


31% / 44 


24% / 33 


N/A 


No 


48% / 12 


66% / 92 


73% /IW 


N/A 


Blank 


0% / 0 


3% / 4 


2% / 3 


N/A 


If yts, whai% of all student participate? 


1\% (avg) 


N/A 


N/A 


N/A 


Jfyes, which students ore in the program? 






CoUege-bound 


N/A 


/ J4 


24% / 8 


N/A 


Noncoltege*bound 


N/A 


13% / 4 


24% / 8 


JJ/A 


All students 


N/A 


40% / 12 


51% / 17 


N/A 


if yes, what percent take integrated math for: 








One year 


N/A 


58 % (avg) 


N/A 


N/A 




N/A 


56 % (avg) 


N/A 


K/A 


Three years 


N/A 


57 % (avg) 


N/A 


N/A 


If yes, what textbook series is used? 






MerriU 


N/A 


21% / 10 


11% / 4 


N/A 


Houghton-Mimin 


N/A 


26% / 12 


19% / 7 


N/A 


AddisOT'We$ley 


N/A 


4% / 2 


5% / 2 


N/A 


Amsco 


N/A 


26% / 12 


24% / 9 


N/A 


Oihcr 


N/A 


23% / 11 


41% / 15 


N/A 


(Some indicated more than one text) 








If no, do you anticipate a future program? 










Yes 


37% / 6 


25% / 26 


18% / 20 


N/A 


Nr> 


48% / 12 


28% / 29 


35 % / 39 


N/A 


Don'i Know 


0% / 0 


46% / 47 


47 % / 52 


N/A 


If yes. inihc next 








1-3 Years 


71% / 18 


33% / 9 


5'^% / ID 


N/A 


3-5 Years 


29% / 7 


33% / 9 


25% / 5 


N/A 


> 5 Years 


0% / 0 


'3% / 9 


25% / 5 


N/A 


If yes. what % of all students panicipaie? 


26 % (avg) 


N/A 


N/A 


N/A 


If Vft& ll*hich Sf tidfinL<& will in ih^ nnvrram'? 




CoUege-bound 


N/A 


18% / 5 


25% / 5 


N/A 


Non-rolkge bound 


N/A 


14% / 4 


25% / 5 


N/A 


AI! »u(teius , 


N/A 


68% / 19 


50% / 10 


N/A 


Do you support IdL Math for secondary schools? 










Yes 


92% / 23 


79% /no 


84% /lis 


81 % /128 


No 


4% / I 


11% / 16 


9^/12 


13% /20 


Bbnk 


4% / 1 


10% / 14 


7% / 10 


6% / 9 


If yes. for which students? 










College-bound 


8% / 2 


11% / 12 


15% / 17 


10% / 13 


Non-college bound 


4% / 1 


7% / 8 


8% / 9 


5% / 6 


All students 


88% / 22 


82 % / 91 


77 % / 89 


85% /no 


Is your dennitioD of Int. Math difTerent from the 










working deftnitton in the survey? 










Yes 


32% / 8 


17% / 24 


6% / 8 


21% /34 


No 


68% / 17 


74% /104 


89% /U- 


68% /106 


Bbnk 


0% / 0 


9% / 12 


6% / 8 


11% / 17 
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Analysis of Results 



The four principal investigators and a graduate assistant from the University 
of Washington met in Spokane, Washington, for two days in June, 1989, to draft a 
first version of a policy report regarding the implementation of an integrated math- 
ematics program. The data from Figure I, Appendix C, and Table 2 provided the ba- 
sis for discussion and the foundation of the draft policy statement mailed to the Au- 
gust conference participants. (These data were later used by the August conferees as 
basis for revising the outcomes and implications derived by the project leaders at 
their June meeUng and for suggesting additional outcomes and implications.) The 
data analysis focused on information contributing to three areas of concern: 

• a definition of integrated mathematics: 

• extent of interest in integrated mathematics at the state, district, and 
teacher preparation levels; 

• implications of adopting such a program in secondary schools for 
professional organizations, co^eges and universities, state departments 
of education, school systems, testing organizations, curriculum devel- 
opers and publishers, and funding agencies. 



Responses to the working definition and Parts A and E along with UTitten 
comments were studied to define integrated mathematics. The invesUgators found 
from Part E of the survey that a majority of respondents agreed with working 
definition of integrated mathematics provided on the project survey (see Appendix 
A). However, the respondents provided additional information in Part A of the 
survey which was used by the investigators to form a more complete definition. In 
addition, the investigators examined responses gathered from Part E of the survey 
instrument to determine the extent of interest in integrated mathematics at the 
state, district and teacher preparation levels. 

-11- 
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Resprnses from ParU B, C and D of the survey questionnaire were reviewed 
to determine implications of adopting an integrated mathematics program for the 
various affected groups. In addition, individual responses listing outcomes of and 
inhibitors to Implementation of integrate programs were analyzed. 

The product of this initial data analysis was a draft policy report on integrated 
mathematics. Following the Jime meeting, the draft was further reviewed and a 
second dralt entitled "INTEGRATED MATHEMATICS PRCX;RAM: A POLICY 
STATEMENr, was completed in July, 1989. 

A meeting was held in Spokane on August 25, 26, 27, 1989, with selected par- 
ticipants from Montana, Oregon, and Washington who reviewed the second draft of 
the policy report. The participant reviewers consisted of six college and university 
professors of mathematics or mathematics education, ten secondary mathematics 
teachers, a state mathematics curriculum supervisor, a representative from indus- 
try, and one graduate student in mathematics education. The group included the 
presidents and past presidents of the Montana Council of Teachers of Mathematics 
and the Washington State Mathematics Council. The invited participants had been 
sent a packet of material including t!ie conference agenda, a list of participants, and 
the draft entitled "INTEGRATED MATHEMATICS PROGRAM: A POLICY STATE- 
MENT' in July. The August meeting included presentations by the four investiga- 
tors with both small and large group discussions. The purpose of the presentations 
and discussions was to provide the investig&tors with reactions to the draft. 
Proceedings were recorded by two participants for use in revising the draft. The 
conferees also completed a formal evaluation of the meeting (see Appendix F). 'n\e 
investigators met at the conclusion of the August meeting and again in October and 
November to write the following final policy report. 



Integrated Mathematics Project 
A Policy Report 



Support for an Integrated Mathematics program 

There is very strong support, from all groups, for movement to an integrated 
secondary mathematics program to meet the needs of all students. State and district 
super\'i£ors indicate that this will take place within the next five years. 

DEFINTnON OF AN INTEGRATED MATHEMATICS PROGRAM 

An integrated mathematics program for all students is a holistic math- 
ematical curriculum which: 

• consists of topics chosen from a wide variety of mathematical fields 
and blends those topics to emphasize the connections and unity among 
those fields; 

• emphasizes the relationships among topics within mathematics as 
well as between mathematics and other disciplines; 

• each year, includes those topics at levels appropriate to students' 
abilities; 

• IS problem centered and application based; 

• emphasizes problem-solving and mathematical reasoning; 

• provides multiple contexts for students to learn mathematical con- 
cepts; 

• provides continual reinforcement of concepts through successively 
expanding treatments of those concepts; 

• makes use of appropriate technology. 



-13- 



Expected Outcomes 

Students: 
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• Students from all ability levels will take more mathematics with 
the greatest increase among those of average ability. 

• Students will find mathematics more interesting, will have a 
greater understanding of mathematics, and will have l&s loss of skills 
over time. 

• Students will be better prepared in mathematics with the greatest 
expectation for improvement in the noncollege-bound group. 

• Student achievement scores on current standardized tests will not 
be adversely affected. 



Teachers: 



• There will be greater communication among teachers using an 
integrated mathematics program than those using a traditional 
program. 

• Teachers will think of themselves as mathematics teachers rather 
than algebra or geometry teachers. 

• Teachers will teach topics from a broader range of mathematical 
fields using multiple contexts. 



IMPUCATIONS 
Professional Organizations 

• The National Council of Teachers of Mathematics, its affiliates, and 
other professional organizations must assume leadership in promoting 
and facilitating integrated mathematics programs. 

The publications, meetings, and inservice protv ams of professional mathe- 
matics organizations must endorse and promote integrated mathematics. 
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Colleges and Universities 

• College entrance requirements should be modified to accommodate an in- 
tegrated mathematics program in secondary schools. 

Many institutions specify a requirement of Algebra I, Geometry, and Algebra 
II for college admissions. This specification of course titles could preclude the im- 
plementation of integrated mathematics programs in some states. 

• Colleges and universities must change existing entry-level courses 
to build upon the background of students ufho have taken integrated 
mathematics. 

Many institutions have college algebra, trigonometry, and pre-calculus as en- 
try-level classes. To build upon the background of students who have taken inte- 
grated mathematics, these traditional courses should change to reflect an integrated 
approach. 

• Mathematics and mathematics education programs must empha- 
size an integrated view of mathematics and a variety of instructional 
methods including the use of technology. 

Traditionally, college and university mathematics courses are taught in isola- 
tion without viewing mathematics as a whole. Lecture is the general method r . 
presentation. It is well documented that teachers teach as they have been taught. 
Therefore, preparing teachers to teach an integrated mathematics program demands 
some coursework in integrated mathematics and a variety of methods of instruction 
including strategies for connecting topics and utilizing technology. 
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State Depaitments of Education 

• State course guidelines must accommodate an integrated mathe- 
matics program. 

Specific course titles are included in syllabi for mathematics courses at the 
secondary level in some states. The implementaHon of an integrated mathematics 
program demands that spedfic titles should not be a part of the stote guidelines. 

• State graduation requirements must accommodate an integrated 
mathematics program. 

In some states, graduation requirements for high schools include specific 
course titles. In order for an integrated mathematics program to be implemented in 
those states, these requirements must be changed. 

• State teacher certification standards must change to ensure that 
teachers are prepared to teach an integrated mathematics program. 

Many states demand specific mathematics and pedagogy courses as part of the 
teacher certification program. In order for an integrated mathematics program to be 
implemented in those states, the certification requirements must be reviewed and 
possibly changed to ensure that certified teachers are adequately prepared for teach- 
ing integrated mathematics programs. 

• State school accreditation standards must be changed to ensure that 
mathematics classrooms are staffed by certified mathematics teachers. 

Staffing mathematics classes with teachers adequately trained in the mathe- 
matics necessary to implement a quality integrated mathematics program will be a 
major problem fo; schools. Consequently, school accreditation standards should be 

Of 
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modified to ensure that all mathematics teachers at the secondary level have at 
least a minor in mathematics. Accreditation standards for schools should also re- 
flect the requirement for continuous staff development in mathematics for those 
persons teaching mathematics. 

School Systems 

• All school-related officials must become familiar with such national 
reform documents as the MSEB Everybody Count*: and the NCTM 
Curriculum and FT^f^^fffff fi*n»^f^r^ s for Schnnt Mathematics. 

• All school-related officials must make the financial commitment 
necessary to implement and maintain an integrated mathematics pro- 
gram. 

Implementation of an integrated mathematics program necessitates a finan- 
dal commitment from school districts for continued inservice, purchase of appro- 
priate technologies, and possibly restructuring classroom environments in order to 
provide teachers with adequate materials and supplies to maintain such a program. 

• More teachers, prepared in mathematics and mathematics educa- 
tion, will be needed to teach integrated mathematics programs. 

As integrated mathematics programs attract more students to study mathe- 
matics, secondary schools will need more teachers prepared in mathematics and 
mathematics education for the additional classes. If state certification allows teach- 
ers with minimal preparation to teach courses up to and including Algebra I, then 
they would probably not be prepared to teach in an integrated program, even at the 
ninth-grade level. Minimal preparation may not include topics from probability, 
statistics, and discrete mathematics which are woven into an int^ated program. 
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• Continuing inservice for mathematics teachers must he provided 
to prepare them to teach in an integrated mathematics program. 

The implementation of an integrated mathematics program necessitates con- 
tinuous inservice of current mathematics teachers to prepare them to teach such a 
program. Even those v^rho are currently certified may be neither prepared to teach 
the blended sequence of topics with the different methods of presentation nor to 
utilize new technologies which are required for this teaching. 

• Policy makers, administrators and teachers must utilize available 
state and federal funds for providing inservice training for mathemat- 
ics teachers. 

All school policy makers, administrators, and teachers should be aware of lo- 
cal and state funding that may be available for the implementation of an integrated 
mathematics program and the staff development necessary for teachers. All school 
personnel must become knowledgeable about the funding available from the 
Dwight D. Eisenhower Mathematics and Science Education Improvement Program 
.ch provides state departments of education, institutions of higher education, 
and local districts with specific dollars for staff development in the area of mathe- 
matics. 

• Students transferring between an integrated mathematics program 
and a traditional program may experience no more problems than 
those transferring among other mathematics programs. 

Problems of transfer between an integrated mathematics program and a tradi- 
tional program may be no more significant than ordinary shident transfer problems, 
such as, different textbooks, different teaching styles, and different requirements of a 
school or an instructor. The problems incurred by a student transferring between a 
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traditional and an integrated program may involve some background missed prior 
to the transfer. 

Testing Organizations 

• An integrated mathematics progrem demands a shift in emphasis on test 
construction to focu^ on concepts, skills and applications characierisHc of an 
integrated approach. 

• All tests must be designed to accommodate the use of technology. 

An integrated mathematics program focuses on problem-centered learning, 
problem solving, the use of technology, and different approaches to mathematics. 
Current testing on procedures and skills must be replaced by open-ended questions, 
use of calculators and computers and a greater problem-solving focus. 

Curriculum Developers and Publishers 

• Appropriate curriculum materials for an integrated mathematics 
program must be developed to meet the needs of all students. 

Curricular materials necessary to meet the needs of all students taking an in- 
tegrated mathematics program are not currently available. Immediate steps must be 
taken by curriculum developers and publishers to develop these materials. Once 
materials are produced, publishers should be involved in and supporHve of on-go- 
ing inservice to assist teachers in successfully implemenHng integrated programs. 



on 
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Funding Agencies 

• Governmental and private funding agencies must make integrated 
mathematics programs a priority focus of their funding program. 

Because of the documented move to integrated mathematics programs, gov- 
ernmental and private funding agencies should fund projects which include cur- 
riculum and staff development at the secondary and collegiate levels, program and 
student assessment, and other research involving these programs. Agencies must 
encourage projects which include cooperative efforts among curriculum developers, 
publishers, and professional organizations. 

Shared Responsibility Among All Groups 

• Integrated mathematics materials for all students must be devel- 
oped. 

• Inservice leaders must be prepared to facilitate the implementation 
of integrated mathematics programs. 

• There is a need for research on all aspects regarding an integrated 
mathematics program. 
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Cover Letter 

Four Questlozmaires 
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Montana Council of Teachers of Mathematics 



AND 



Washington State Mathematics Council 



Dear Mat&tfinatics Supervisors: 

We hope you wil! take the time to complete this brief three page survey concerning 
your knowledge about the general characteristics of Integrated Mathematics 
Programs at the secondary school level. As you know, integrated mathematics is the 
subject of greater and greater interest around the country; however, little 
information exis:$ concerning the mathematics teaching commuoity'& understanding 
of the curriculum, instruction, and outcome issues associated with the concept of 
integrated mathematics. Consequently, your responses will provide us wiUi 
substantial comprehensive information concerning this very important issue in 
mathematics teaching. 

This survey is being mailed to all state mathematics supervisors and to a nationwide 
sample of mathematics teachers, department heads, and teacher educators. Please 
know that your participation is completely voluntary and that in all cases the 
anonymity of the respondent, the school, and the state will be protected. 

Please return the questionnaire in the enclosed self-addressed stamped envelope by 
April 19, 1989. 

Sincerely, 



Jack L. Beal Johnny Lott Dan Dolan 

Associate Professor Professor of Mathematics State Mathematics Supervisor 

Mathematics Education University of Montana State of Montana 
Universiiy of Washington 



RETURN TO: 
Professor Jack L. Beal 
201 Miller Hall. DQ-12 
University of Washington 
Seattle. WA 98195 



• This research is supponed by a grant from the Exxon Foundation to the Montana 
Council of Teachers of Mathematics in collaboration with the Washington State 
Mathematics Council. 



Turn the page now to begin the survey. 
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Integrated Mathematics Project Survey 

Mathematics Department Chair / District Supervisor 



Please check Department Chair, District Si^enrlsor, or Other and fill in related infcmnatlon: 

D Department Chair O Distrtot supefvlsor D Other (specify) 

Name of State School Sire District Size 

(iwmba of students) (number of ttudeitts) 

School type: OUrtan OSubufban □ Rural 

Grades level: D7-M □8-12 □9-12 010-12 Dother 

Working Definition of Integrated Mathematics 
An integrated matkmaHcs program is a hlended sequence of secondary 
mmhematics topics organized in such a way that it includes the topics of first 
year algebra , geometry, and secondyearalgebraJtrigonmetry, Imteliminmes 
the year hng study of these subjects as discrete courses. 



Part A: Using the worlcing definition as a firame of reference, respond to the following statements 
on the basis of their being a necessary cominment of an Integrated Secondary School Mathematics 
Program rather than Just a necesary part of a good secondary school mathematics program. 

An integrated secondary school mcdhematics program must: 

1. Have a spiral arrangement of content 

2. I*rovide continual reinforcement of ideas 

3. Use problems to organize content 

4. Use problems to organize instruction 

5. Include statistics ^„ 

6. Use logic to faciliate the understanding of mathematics 

7. Include transformational geon^tiy 

8. Require psx^lem-solving involving nxm than one area of mathematics . 

9. Promote a holistic view of mathematics „ 

10. Be adaptable to studoit readiness 

1 1 . Allow for flexibility in deteimining length of tin» devot^i to a topic 

1 2. Include discrete mathematics 

13. PrcHnote formal proof in all of mathematics 

14. Have frequent changes in topics 

15. Include pro^bility 

16. Make use of available technology „ 

17. Include the constructicm, validation, and evaluation of logical 
arguments by s'...Jenis 

18. Provide multiple contexts for students to learn mathematical concepts ... 

19. Other program components not listed: 



Supported by a grant from the Exxon Foundation to the Momana Councit of Teachers of Mathematics 
in coOaboration wgh the Washington State Mathematics CouncB 



Y«s No Uodedded 



□ 
□ 




□ □ 

□ □ 



ERIC 
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Part B: Teachers in an int^rated secondary school matiiematlcs program must: 



Yes 



No Undedded 



Undedded 



1. Use diHcTent teaching methods than those currently used » 

2. Have a different mathematics ra&ys than currently tiered 

3. Have a d'ffcrent jireparation in pedagogy than cuntntly offered 

4. Be teachers of mathemadcs rather than algetea or geometxy specialists 

5. Odier teacher characteristics not listed: 

Part C: Using the working definition as a frame of ref^r^ice, nsp<md to the fc^owing ^tements 
on the tiasis of their being necessary outcomes of an integrated Secondary Scho^ Mathematics 
Program rather than Just a necessary outa>me <^a good secondary mathematics iHDgram. 

Yes 

I. Lower ability students will take mcae ma th ematics . ^ Q 

Z Average ability sn^nts will tala mcnt mathomoics ^ Q 

3. Higher ability students wiU take nx»e mathematics LJ 

4. More students will complete 3 years of mathematics than now complete 
a first year algebra - geometry - se^i^ >^ algebra/trigonometiy sequent^ [3 

5. Regardless of when students quit oking mar'.tematics, they will have a 
greater depth of understanding of 'nathematics □ 

6. Students will have difficulty uansfeiring from an integrated 

mathematics program to a traditional program 

7. Hie loss of stwient mathematical skills will be minimi^d „ 

8. College-bound students will bi bett» prepared for college-level mathematics .. 

9. College-bound students will be less prepared for college-level mathemadcs 

10. Non-college bound students will be bet^ prepared in mathemadcal life skills . 

II. N(»i-colIege bound students will be tess prq»red in mathematical life skills .... 

12. Snidents will score higher on achieven»nt tests in mathematics 

13. Snidents will score lower on achievement tests in mathematics 

14. Lower ability students will find integrate mathemadcs Q»>re interesting 

15. Average ability students will find integrated ma^ematics more interesting 

16. Higher ability students will Hnd integrated mathematics more intoesting 

17. Communication about mathematics among teachers will be enhanced G 

18. Other outcomes not listed: 



□ 


□ 


□ 


□ 


□ 


□ 


□ 


□ 












□ 



Part D: Which of the following might be inhibitors to the implementation of an 
integrated secondary mathematics program in your district/school? Yes 

1. Lack of an awareness of such a program by school boards 

2. Lackof an interest in such a program by school boards 

3. Lack of an awareness of such a program by adminisffatws 

4. L^k of interest in such a program by administrators 

5. Lack of an awareness of such a program by teachers 

6. Lackof an interest in such a program by teachen 

7. District mandated curriculum — - 

8. Kstrict graduation requirements 

9. Background of present teaching staff „ 

10. Lack of money to support necessary inservice 



No Uadecided 



D.S. 
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Part D: Which of the following might l>e inhibitors to the implementation of an 
Integrated secondary mathematics program in your district/school? Xsk M Uodedded 

11. Q>llege entrance requixtments [J LJ LJ 

12. Lack of integrated secondary mathematics textbooks appropriate for 
ALL students U 

13. Lack of good integ- ^xd secondaiy mathematics icxibodcs 

14. DifBculty of students tran^eiring between integrated and tradidonal programs 

15. Resistance from parents „ 

16. Lack of money to support costs of new textbooks Q 

17. Other inhibitors: ^ . 

Part E: Please respond to the following questions 

1. Does your district/school have any integrated secondary mathematics programs? 

(a) If yes, which students axe in the jn-ogram (check one)? 

n college-bound Q noncollege-bound IH aU students 
If yes, what percent of your districi'^dcpartmcnt's gr^.iuates take integrated mathematics for: 

one year? % two years? % three years? % 

If yes, which textbook series is used? 

□ Menill □ Houghton-Mifflin Q Addison- Wesley 

□ Amsco Q Other(specify) 

Yes No Dos'tKoovr 

(b) If no, do you anticipate a move toward this type of program in the futiue? fl FH [~| 
(b.l) If yes, in the next Dl-S years L]3-5 years □> 5 years 

(b.2) If yes, w!«ch students do you intend to have in the program (check one)? 
Q college-bound Q noncoUege-bound Q all students 

2. Do you suppon the ideas of an integrated secondaiy mathematics program for Yes No 

secondary schools? O Q 

Please explain your choice: 



If yes. for which smdents (check one)? Q college-bound Q noncollege-bound O all students 
Please explain your choice: 



3. 



Is your definition of an integrated secondary mathematics program different 

from the workL-g definition in this survey? If yes, what is your definition? CD D 



Please return to: Dr. Jack Beal, College of Education, 211 Miller Hall DQ-12, q 3 

University of Washington, Seattle, WA 98195 
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Montana Council of Teachers of Mathematics 

AND 

Washington State Mathematics Council 



Dear State Maihemaitcs Supervisors: 

We hope you will lake the time to complete this brief three page survey concerning 
your knowledge about the general characteristics of Integrated Mathematics 
Programs at the secondary school level. As you know, integrated mathematics is the 
subject of greater and greater interest around the country; however, little 
information exists concerning the niathemz^lics teaching community's understanding 
of the curriculum, instruction, and outcome issues associated with the concept of 
integrated mathematics. Consequently, your responses will provide us with 
substantial comprehensive information concerning this very important issue in 
mathematics teaching. 

This survey is being mailed to all state mathematics supervisors and to a nationwide 
sample of mathematics teachers, department heads, and teacher educators. Please 
know that your participation is completely voluntary and that in all cases the 
anonymity of the respondent, the school, and the state will be protected. 

Please return the questionnaire in the enclosed self-addressed stamped envelope by 
April 19. 1989. 

Sincerely. 



Jack L. Beal 
Associate Professor 
Mathematics Education 
University of Washington 



Johnny Lett 

Professor of Mathematics 
University of Montana 



Dan Dolan 

State Mathematics Supervisor 
State of Montana 



RETURN TO: 
Professor Jack L. Beal 
201 MUier Hall. DQ-12 
University of Washington 
Seattle. WA 98195 



This research is supported by a grant from the Exxon Foundation to the Montana 
Council of Teachers of Mathematics in collaboration with the Washington State 
Mathematics Council. 



Turn the page now to begin the survey. 
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Integrated Mathematics Project Survey 

State Mathematics Supervisors 



Name of State 



Working Definition of Integrated Mathematics 
An integrated mathematics program is a blended sequence cf secondary 
mathematics topics organized in such a way that it includes the topics of first 
year algebra , geometry,andsecond yearalgebraJtrigonometry, buteliminates 
the year long study of these subjects as discrete courses. 



Part A: Using the working definitira as a f^rame of reference, respond to the following statements 
on the hasis of their being a necessary componmt of an Integrated Secondary School Mathematics 
Program rather than just a necessary part of a good secondary school mathematics program. 

An integrated secondary school mathematics program must: Yes No U&dedded 

1. Have a spiral arrangement of content 

2. Provide ccmtinual reinfor^fflent of ideas , 

3. Use problems to organize content , 

4. Use problems to organize instruction , 

5. Include statistics ~ ^ 

6. Use logic to facilitate the undomnding of mathematics 

7. Include transfwrnational geometty ^ „ 

8. Require problem-solving involving hksv than cme area of mathematics 

9. Promote a holistic view of ma&ematics „ „ 

10. Be adaptable to student readiness ~ „ „ 

1 1 . Allow for flexibility in detnmining length of tune devoted to a topic .... 

12. include discrete mathanatics 

13. Promote formal proof in all of mathematics 

14. Have frequent changes in topics 

15. Include probability 

16. Make use of available technology... 

17. Include the construction, validation, and evaluation of logical 
arguments by students 

18. Provide multiple contexts for snidents to leam mathematical concepts .. 

19. Other program components not listed: 



Supported by a grant from the Exxon Foundatfon to the Montana Coundl of Teachers of Mathematics 
in coAaboratiofl with the Washington State Mathematt(» Council 
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□ 



□ □ 

□ □ 

□ □ 
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Part B: Teachers in an integrated secondary school mathematics program must: 

Yes No Undecided 

1. Use difFcrent teaching methods than Uiosc currently used 

2. Have a different mathematics major than currently offered 

3. Have a different prej»iation in peda^>gy than currently offered ^ 

4. Be teacheis of mathematics rather than algebra or geomeuy^ialists 

5. Other teacher characteristics not listed: 



Part C: Using the working definition as a tnim of reference, respond to the following statements 
on the basis of their being necessary autSQim. of an Integrated Secondary Schata MathemaHcs 
Program rather than just a necessary outcome of a good secondary mathematics program. 



1. 
2. 
3. 
4. 



7. 

8. 

9. 

10. 

11. 

12. 

13. 

14. 

15. 

16. 

17. 

18. 



Yes Nn Undecided 



Lower ability snidents will take more mathematics..... PI 

Average ability smdenis will take more mathematics d 

Higher ability students will take mare mathematics D 

More students will complete 3 years of mathetnatics thamiow con^lete 

a first year algebra - geometry - second year algetaa/Wgonometry sequence □ 

Regardless of when students quit taking madwmadcs, they will have a 

greater depth of understanding of mathematics C] 

Students will have difficulty transfening from an integrated 

mathematics program to a traditional program 

The loss of student mathematical skills will be minimircd 

College-bound students will be bettor pr^ared for college-level mathematics .. 

College-bound students will be less prepared for college-level mathematics 

Non-coUegc bound sttidents will be bett» prepared in mathematical life skills . 
Non-college boui^ smdents will be tess prepared in mathematical life skills .... 

Students will score higher on achievement tests in naaihcmatics 

Students will score lower on achievement tests in mathematics 

Lower ability smdents will find integrated mathematics more interesting 

Average ability smdents will find integrated mathematics moie interesting 

Higher ability students will find integrated mathematics UKjre interesting 

Communication about mathematics amcmg teachers will be enhanced 

Other outcomes not listed: 



u P 

□ □ 

□ □ 

□ □ 

□ □ 

□ □ 

□ □ 



t 
□ □ 
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Part D: Wbicb of the following might be ifMMton to the implementation of an 
integrated secondary mathematics program in your state? 

1. Lack an awareness of st^ a ]»ogram by polkymakm 

Lacic of an interest in such a program by polky makers 

Lack of an awareness of such a program by educators 

Lack an interst in sudi a program by educators ...» 

State mandated curriculum 

State graduatiMi requirenxnts „ 

Present prescrvicc teach^ pr^araiion i»ograms 

Backgrwmd of present teaching «aff 

Lack of money to support i^cessaiy inservice 

College entrance requiira^nts ~ „ 

Lack of integrated secondary mathematics curricular materials appropriate to 

meet the needs of ALL smdents _ □ 

Cunent integrated s»:ondary mathematics curriculinn materials do not meet 

die intent of an integrated |nogram □ 

Difficulty of students transferring betwMn integrated and traditional programs O 

Logistics of inservice training of large numbos of teachers □ 

Other inhibiu:»^: — 

Yes 

Part E: Rease respond to the following que^lons _ 

1 . Does your state have any integrated s^rondary mathematics programs? <>— ' 

% 



2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

11. 

12. 

13. 
14. 
15. 



(a) If yes, what percent of all secondary school students participate? 

(b) If no, do you anticipate any scbools^districts moving toward this type ~ 

of program in the future? »— » 

(b.l) If yes, in the next □ 1-3 years □ 3-5 years □ > 5 years 
(bJ2) If yes, what percent of all secondary school students will participate? 



2. Do you supped the ideas of an integrated s^ondary mathematics program for 



Yes 



secondary schools? EI] 

Please explain your choice: 



liBdecIded 



□ □ 

□ □ 

□ □ 

No 

□ 

No Don't Kdow 

□ □ 



No 

□ 



If yes. for which snidents (check one)? □college-boumi []] noncoUcge-bound Q all students 
Please explain your choice: 



3. 



Is your definition of an integrated secondary mathematics program different 
from the working definition in this survey? If yes, what is your definition? CD 



No 
□ 



S.S. 

Please return to: Dr. Jack Beal, College of Education* 211 Miller Hall DQ-12, 

University of Washington, Seattle, WA %195 
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Montana Council of Teachers of Mathematics 

AND 

Washington State Mathematics Council 



Dear Teacher Educaion: 

We hope you will take the time to complete this brief three paje survey conceming 
your knowledge about the general characteristics of Integrated Mathematics 
Programs at the secondary school level. As you know, integrated mathematics is the 
subject of greater and greater interest around the country; however, little 
information exists conceming the mathematics teaching community's understanding 
of the curriculum, instruction, and outcome issues associated with the concept of 
integrated mathematics. Consequently, your responses will provide us with 
substantial comprehensive information conceming this very important issue in 
mathematics teaching. 

This survey is being mailed to all state mathematics supervisors and to a nationwide 
sample of mathematics teachers, department heads, and teacher educators. Please 
know that your participation is completely voluntary and that in all cases the 
anonymity of the respondent, the school, and the state will be protected. 

Please return the questionnaire in the enclosed self-addressed stamped envelope by 
April 19, 1989. 

Sincerely, 



Jack L. Beat Johnny Lott Dan Dolan 

Associate Professor Professor of Mathematics State Mathematics Supervisor 

Ma.! :'matics Education University of Montana Slate of Montana 
University of Washington 



RETURN TO: 
Profes^r Jack L. Beal 
201 MUler Hall. DQ-12 
University of Washington 
Seattle. WA 98195 



• This research is supported by a grant from the Exxon Foundation to the Montana 
Council of Teachers of Mathematics in collaboration with the Washington State 
Mathematics Council. 



Turn the page now to begin the survey. 



no 
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Integrated Mathematics Project Survey 

Teacher Educators - Mathematics 

Name of Slate 



Size of instautlon _ 

(Numb9 of sudeno) 

Ctteckone: □Public DPrtvate 

Check one: □Mathematics Depanmem □ Education Department □ Other. 



(Specify) 



Working Definition of Integrated Mathematics 
An integrated mathematics program is a blended sequence cf secondary 
mathematics t<^ics organized in such a way that it includes the topic, of first 
year algebra , geometry, andsecond yearalgebra/trigonometry, but eliminates 
the year long study cf these subjects as discrete courses. 



Part A: Using the working deflnition as a frame of reference, respond to the following statements 
on the basis of their being a necessary component of an Integrated Secondary School Mathematics 
Program rather than Just a necessary part of a good secondary school mathematics program. 

An integrated secondary school mathematics program must: 

I. Have a spiral arrangeiMnt of «>nicnt , 

Z Provide continual reinforcement of ideas , 

3. Use problems to organic content , 

4. Use problems to orgaaiK instruction 

5. Include statistics ~ 

6. Use logic to facilitate the understanding of mathematics 

7. Include transformatiwial geometry 

8. Require problem-solving invdving n»re than <me area of m&thematics 

9. Promote a holistic view (rf mathematics , 

10. Be »laptable to student readiness 

I I . Allow for flexibility in dctenmiiiing length of time ^voted to a topic .... 

12. Include discrete mathematics 

13. Promote formal proof in all of mathematics 

14. Have frequent changes in topics 

15. Include probability 

16. Make use of available technology 

17. Include the construction, validation, and evaluation of logical 
arguments by students 

1 8. Provide multiple contexts for smdents u> learn mathematical concepts . . 

19. Other program components not listed: — 



Supported by a grant from the Exxon Foundation to the Morgana Councit of Teachers of Mathematics 
in coOaboratton wSh the Washington Sate Mathematics C<Hjncif 

ERIC . 5 J 



No Undecided 



□ □ 

□ □ 

□ □ 
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Part B: Teachers In an integrated secondary school mathematics program must: 



No Undecided 



1. 

3. 
4. 

5. 



Use different teaching methods than those cwrently used 

Have a different mathematics than cuirentiy offered 

Have a different preparation in pedagogy than currently offered 

Be teachers of madiematics n.di«' than algebra c»' gecsnetry ^wcialists . 
Other teacher characteristics not listed: 



Part C: Using the working definition as a tnim reference, respond to the fidlowing statements 
on the basis of their being necessary outeomts of an Integrated Secondary School Mathematics 
Program rather than just a necessary outcome of a good secondary mathematics program. 



!. 
2. 
3. 
4. 

5. 

6. 

7. 

8. 

9. 

10. 

11. 

12. 

13. 

14. 

15. 

16. 

17. 

18. 



LowCT ability swdcnts will take more mathematics 

Average ability stu(tents will take wmt mathematics □ 

Higho^ ability smd«its will take nasre mathematics O 

More students will con^lete 3 years of mathematics than now coinplett 

a first year algebra - g«>metry - second year algetxa/trigonometry sequence Q 

Regaidless of where students quit taking mathematics, they will have a 

greater depth of understanding maihemadcs D 

Students will have difficulty transferring from an integrated 

mathematics program to a traditional progzari D 

The loss of stwient mathematical ^ills will be minimized LJ 

College-bound students will be better ^r^ar^ for college*level mathematics .. 113 

College-bound students will be less prepared fof allege-level mathemadcs Q 

Non-coUege bound smdents will be better preparoi in mathemadcal life skills . Q 
Non-college bound students will be fess {xnepared in maihemad;al life skills .... LJ 

Students will score higher on achieveoMnt tests in mathematics Q 

Students will score lower on achicven«nt tests in mathematics 

Lower ability students will find integrated mathematics osore interesting 

Average nbility smdents will find integrated mathematics more interesting ... 

Higher ability smdents will find integrated mathematics more interesting 

Ccmmunicationabout mathematics among teachers will be enhanced 

Other outcomes not listed: 



Ungidcd 

□ 
□ 



Part D: Which of the following might be inhibitors to the Implementation of an 
integrated secondary mathematics program? 

Yes 

1. Lack of an awareness of such a program by policy makers Q 

2. Lack of an interest in such a program by policy makers D 

3. Lack of an awareness of such a program by secondary mathematics teachers ... Q 

4. Lack of an interest in such a program by secondary mathematics teachers D 

5. Lack of an awareness of such a prognun by coUege/univenity mathematics 
educators „ CD 

6. Lack of an interest in such a program by coUege/univei^ty mathematics 
educators £2 



No Undecided 



□ 



T.E. 
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Part D (cont): Which of the following might be inhibitors to the Implementation of kn integrated 
secondary mathematics program? 



7. Would require change in die pre^vice teacher preparation program 

8. Background of present teaching staff in the stale 

9. Not useful in the foreseeable future 

0. Lack of money to support necessary inscrvicc 

1. College entrance requiremcns at your instimtion 

2. Lack of secondary mathematics curricular materials appropriate to mj^t 

the needs of ALL smdents 

3. Not ccmtained in present methods textbooks „ „ 

4. Current inte^ted secondary mathenutics cuniculum muerials do ntn a^t 
the intent of an integrated program 

5. Difficulty of students transferring between integrated and traditional programs 

6. Considered to be a -fad" „ 

7. Current mathematics majors offered by institutions are not appropriate 

8. Lack of supplementary materials 

9. Amount of time needed for inservice is overwhelming even though money 

is available 

Part £: Please respond to the following questions 



No Undecided 



H R 
□ □ 



□ 



□ □ □ 



If an integrated mathematics program was mandated in your state, how would this affect: 
a. Methods courses 



b. Mathematics courses 



c. Snident teaching 

d. College entrance requirements at your institution 

Do you suppon the idea of an integrated secondary mathematics program for 

secondary schools? D 

P'ease explain your choice: 



No 



I "yes, for which smdents? Q college-bound □ noncoUege-bound Q all students 
Please explain your choice: 



3. 



Is your defmition of an integrated secondary mathematics program different *^** 
from the working definition of fliis survey? If yes, what is your definition? CD CD 



Please return to: Dr. Jack Beal, College of Education, 211 Miller Hall DQ-12, 

University of Washington, Seattle, WA 98195 



T.E. 



APPENDIX A -34- 



Montana Council of Teachers of Mathematics 



AND 



Washington State Mathematics Council 



Dear Mathematics Teacher: 

Wc hope you will take the time lo complete this brief three page survey concerning 
your knowledge about the general characteristics of Integrated Mathematics 
Programs at the secondaiy school level. As you know, integrated mathematics is the 
subject of greater and greater interest around the country; however, little 
information exists concerning the mathematics teaching community's understanding 
of the curriculum, instruction, and outcome issues associated with the concept of 
integrated mathematics. Consequently, your responses will provide us with 
substantial comprehensive information concerning this very imponant issue in 
mathematics teaching. 

This survey is being mailed to all state mathematics supervisors and to a nationwide 
sample of mathematics teachers, department heads, and teacher educators. Please 
know that your panicipation is completely voluntary and that in all cases the 
anonymity of the respondent, the school, and the state will be protected. 

Please return the questionnaire in the enclosed self-addressed stamped cnvelooe bv 
April 19. 1989. ^ ^ 

Sincerely, 



Jack L. Beal 
Associate Professor 
Mathematics Education 
University of Washington 



Johnny Lott 

Professor of Mathematics 
University of Montana 



Dan Dolan 

State Mathematics Supervisor 
State of Montana 



RETURN TO: 
Professor Jack L. Beal 
201 Miller Hall, DQ-12 
University of Washington 
Seatric. WA 98195 



• This research is supported by a grant from the Exxon Foundation to the Montana 
Council of Teachers of Mathematics io collaboration with the Washington State 
Mathematics Council. 



Turn the page now to begin the survey. 
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Integrated Mathematics Project Survey 

Mathematics Heachers 



Name of State 



School Size Dtetffct Size 

(iiwnb«ofs«wkntt; gmmoer oi Mudoiis) 



School t^: 



□ Uiban 



□ Suburban □Rursd 



Grade level: 



□ 7-^2 

□ 7-9 



08-12 
□ 8-9 



□ 9-12 

□ 10-12 



□ other. 



Working Definition of Integrated Mathematics 

An integrated mathmatics program is a blended sequence cf secondary 
mathematics topics orgarized in such a wn^- that it includes the topics of first 
year algebra, geome^, andsecondyearalgebrdtrigommetry, butelimlnates 
the year long stwfy qf these subjects as discrete courses. 

Part A: Using the working deflnition as s frame of reference, resi>ond to the following statements 
on the basis of their being a necessary component of an Integrated Secondary School Mathematics 
Program rather than Just a necessary part of a ^>od secoiidary ^hool mathematics program. 



An integrated secondary school mathematics program must: 

1. Have a spiral arrangetMnt of rontent 

2. Provide continual reinforcement of ideas 

3. Use problems to organize content ^ 

4. Use problems to organize instruction 

5. Include statistics 

6. Use logic to facilitate the understanding of mathematics 

7. Include transformational geometry 

8. Require prc^lem-solving involving xsxjn than one area of mathematics 

9. Promote a holistic view erf mathematics 

10. Be adaptable to student readiness „ 

1 1 . Allow for flexibility in detomining length of tinK (kvoted to a topic 

12. Include discrete mathematics ~ 

13. Promote famil proof in all of mathematics 

14. Have fiequent changes in topics _ 

15. Incliuie probability « ^ 

16. Make use of available technology „ 

17. Includeiheconstruction,validation, and evaluation of logical 

arguments by students LJ 

18. Provide multiple contexts for students to learn mathematical concepts , □ 

19. Other pmgnm components ncK listed: 



No Uadi^dded 



□ □ 

□ □ 



Signed by a grant Horn the Exxon Foundation to the Montana Councii of Teacher of Mathematics 
in collaboration with the Washington State Mathematics Council 
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PartB: Teacheis In an integrated secondai^schocdnuitheinaUcs program must'y^ Undecided 

1 . Use dixTerent teaching sKthods than those cunently used 

2. Have a different mathemadcs m^jor than cunently offered 

3. Have a different preparation in pedagogy dian cunently offered ..... 

4. Be teachers of mathematics rather than algebra or ge(»netzy specialists 

5. Other teacher characttiistics not listed: 



Part C: Using the working definition as a tnme of reference, respond to the following statements 
on the basis of their bdng necessary outtomfs of an IntegraUd Secondary Sckcd Mathemaiics 
Program rather than Just a necessary outcome of a ^xkI secondary xhocA mathematics program. 



Yes No Undecided 



1. Lower ability students wiU take mom mathemadcs 

2. Average ability s&utents will take mast n^thematics 

3. Higher ability students will take more mathemadcs 

4. More students will complete 3 years of mathematics than now con^lete 

a first year algebra - geometry - second year algebraArigonometcy sequence 

5. Regardless of when students quit taking mathemadcs, they will have a 
greater depth of unde rstanding of mathonadcs 

6. Snidents will have difficulty trans&mng from an integrated 

mathematics program to a traditional prc^ram 

7. The loss of student mathematical skills will be minimized 

8. College-bound smdents will be bettor prepared for cc^ege-level mathemadcs .. 

9. College-bound students will be less prepared for college-level mathematics 

10. Non-college bound stiuients will be better prepared in mathematical life skills . 
H. Non-coUege bound students will be less prepared in mathematical life skills .... 

12. Students will score higher on achievement tests in mathematics 

13. Smdents will score lower on achievement tests in mathematics 

14. Lower ability students will find integrate! mathematics mxt interesting 

15. Average ability students will find integrated madiematics more interesting 

16. Higher ability students will find integrated madiematics more interesting 

17. Communication about mathematics among teachers wUl be enhanced 

18. Qthgf f»itfyMTn»< nnt listed; 



□ □ 

□ □ 

□ □ 



M.T. 
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Psrt D: Which of the following might 1^ inhiNtors to the implemefltation of an integrated 
Kcondarjr mathematics program in yoar district/school? 



1 . Lack of an awareness of such a program by school tx^ucd numbers 

2. Lackof an interest in such a program by school baud members 

3. Lacic of an awareness of such a program by administrates 

4. Lack of an interest in such a program by wlminis'Taiors „ „ 

5. Lack of an awareness of such a program by te^ ,uen 

6. 1^1^ an inmst in sach a jnogram by tsictiOT ...» 

7. Lack of good integrated mathematics textbooks ~ 

8. Difficulty of students transferring between integrated and traditional programs 

9. Threat to stams quo „ „ 

10. Cost of changing to a new program 

11 ;nKih;fnrc- 



No Undecided 



□ □ □ 



Fart E: Rease respond to the following questions 

Yes No 

1. Does your school have any integrated secondary mathematics programs? D Q 

(a) If yes, which students are in the program (check one)? 

" LJ college-bound Q noncoUege-bound O all students 
Ujres, which textbook series is used? 

UMemll □Houghton-Mifflin □Addison-Wesley 
QAmsco 0 Other (specify) 

Yes 

(b) If no, do you anticipate a move toward this type ofprogram in the funire?C] CD C] 
(b.l) If yes. in the next □ 1-3 years □ 3-5 years Q > 5 years 

(b.2) Ifyes, which students do you intend to have in the program (check one)? 
[j college-bound Qnoncollegc-bound Qallsnidents 

Z Do you support the ideas of an integrated secondary mathematics program for 

secondary schools? . □ □ 

Please explain your choice: 



No Don't Know 



If yes, for which snidcnts (check one)? Q college-bound Qnoncollegc-bound □ all swdents 
Please explain your choice: ' 



Is your definition of an integrated secondary mathematics program different 

frwn the working definition? If yes, what is your definition? D CD 



Piease return to: 



Dr. Jack Beat, CoUege of Education, 211 Miller Hall DQ-12, 
University of Washington, Seattle, WA 98195 



M.T. 
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National Demographic Data 
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Appendix B 
Demographic Data 

Mathematics Teachers (N & 140) 

School Type 

Urban 31% /44 

Suburban 42% / 59 

Rural 21% /29 

Not given 6% / 8 

Grade Level 

7- 12 9% /13 

8- 12 3% / 4 

9- 12 55% /77 

7- 9 9% /12 

8- 9 0% / 0 

10- 12 6% / 8 
Other 19% /26 

School Size 

Minimum 125 

Maximum 4000 

Median 989 

District Size 

Minimum 20 

Maximum 435000 

Median 2860 



Teacher Educators (N s 157) 

Department of Respondent 

Mathematics 76% 7119 

Education 14% /22 

Other 10% / 16 

School Type 

Public 77% /121 

Private 15% /24 

Not given 8% /12 

Size offnsdfunon 

Minimum 300 

Maximum 62000 

Median 7800 
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Appendix B (cont) 
Demographic Data 



Mathematics Supervisors (N = 140) 

Title of Respondent 

Depaitmcm Chair 15% /21 
District Supervisor 55% /77 

Other 30% / 42 

School Type 

Urban 26% /36 

Suburban 36% /50 

Rural 10% / 14 

Not given 29% /40 

Grade Level 

7- 12 17% /24 

8- 12 1% / 2 

9- 12 23% /32 

10- 12 4% / 5 
^ Other 55% / 77 

District Size 

Minimum 80 
Maximum 595000 

Median 9350 
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National Survey Results 

C-1 State Supervisors 

C-2 Mathematics Department Chairs /Supervisors 

C-3 Mathematics Teachers 

C-4 Teacher Educators 

C-5 Responses to Open-ended Questions 



Appendix C - 1 
State Mathematics Supervisors 
Responses by Item 
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PART A: Components of Integrated Mathematics 
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Appendix C - 1 (cont) 
State Mathematics Supervisors 
Responses by Item 
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PARTD: Inhibitors to the Implementation of Integrated Mathematics 
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Mathematics Supervisors 
Responses by Item 
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PART A: Components of Integrated Mathematics 
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PART B: Teachers in an Integrated Program 
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Appendix C - 2 (com) 
Mathematics Supervisors 
Responses by Item 

PART D: Inhibitors to the Implementation of Integrated Mathematics 
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Appendix C - 3 
Mathematics Teachers 
Responses by Item 
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PART A ' Components of Integrated Mathematics 
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Mathematics Teachers 
Responses by Item 
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PARTD: Inhibitors to the Implementation of Integrated Mathematics 
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Teacher Educators 
Responses by Item 
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PART A: Components of Integrated Mathematics 
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AppendixC-5 
Responses to Open-ended Questions 
Below you will find examples of survey responses to the open-ended quesHons. 
Question A19 : Other Components of Integrated Mathematics 

There must really be integration of topics. A mere smorgasbord of topics is useless 
Also, algebraic skills must be maintained. 

Must appeal to several ablHty levels at the same time. It is possible! 
Finite mathematics 

Students should be taught to ask themselves whether the answer they have is 
reasonable - be able to estimate what the answer should be - a general "ball park" 
number^ etc. 

Career opportunities 

Involve students actively in doing mathematics 

Communications, reasoning, estimation, number sense, spatial sense, connectiveness 

Clearly defined goals with respect to integration of topics and the nature of the 2 3 4 
year sequence ' ' 

Must be enhanced with cooperative learning 

Functions should be the organizing concept 

Materials and guides for teachers - let's not dump yet another expectation on them 
Include short and long term projects 

Each concept must be demonstrated through the use of physical models 
Different methods of solution must be encouraged 
Encourage creativity 
Be centered on problem solving 

Use multiple representations for the same situation (e.g. niotion represented verbally 
diagrammatically, pictorially, graphically, algebraically, etc.) 
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• Consumer math in all math courses Oife skills such as taxes, mortgages, etc.) 

• Analytic geometry including the study of line and properties, slopes, etc. 

• Physical math lab experiences 

• Compare and contrast similarities and differences between algebra & geometry 

• Lots of practice problems 

• Good testing program 

• Informal proof can be used frequently without sacrificing extensive amounts of time 

• Promote the use of calculators 

• Teach actively, not page by page in text. Use a variety of materials and activities 

• Provide for adjustable time needs 

• Include other disciplines such as science, social studies, language arts and utilize 
problem solving from industry 

• Include calculus 

• Spiral approach is important, but it is important to build, not to continually go back to 
the beginning 

• Gr»ph construction and interpretation 

• See UCSNIP 7-12 Curriculum 



ERIC 



71 



APPENDIX C -52- 

Queslion 65; Teachers in an integrated program mitst: 

• Have preparation in how learning takes place, must understand what constuctivism is 
all about 

• Some new course might have to be required 

• Show an interest in teaching 

• Be capable of relating concepts to one another 

• Must understand problem solving in and with mathematics 

• Have experience with problem solving and manipulatives 

• A life-long learner of math and math teaching 

• Have a science background from which to draw examples, especially physics 

• Like their pupils, are more concerned with pupil learning than grading 

• Be process-oriented rather than product-oriented 

• Be aware of elementary mathematics methodology and be able to integrate it into the 
secondary level 

• Must teach by developing concepts 

• Must consider different student leaming styles 

• Have a broad libera! arts education as well as a major in mathematics 

• Be knowledgeable about affective matters 

• Math profs must be concerned as to how children learn and get this across to college 
students 

• Understand the characteristics of healthy interpersonal communication 

• Strong background in aU major areas of math 

• The normal math education background of a teacher candidate is sufficient for teaching 
an integrated mathematics program 

• Have good questioning techniques 
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• Be teachers of studente not textbooks. Have great flexibility and willingness to 
supplement given text to meet students' needs and interests 

• Socratic methods, employwi extensively 

• Willing to try nev^ ideas, methods; willing to receive training 

• Creative, caring, love children 

• Have computer background 

• Flexible, veiling to take chances, be able to relinquish the role of teacher as the purveyor 
of knowledge, but instead, as a fadliutor 

• Many teachers in small schools teach all mathematics and few changes in preparation 
would be required 

• Use a variety of teaching methods: cooperative groups, computers 

• Restructure math education program 

• Continue with their own education in the math field 

• Competence, rigor, stress education rather than memory 

• Encourage more than one approach to problems. I approach trig from a 
transformational geometry direction 

• Wider base of knowledge, more breadth, depth 

• Have a clear understanding of their clientele and the history and cultural implications 
of math and science 

• A good command of other disciplines. See Man-Made World 

• Have improved pedagogy 

• Have a different attitude about the nature of mathematics 

• Use calculators and technology (computers - large screen projection device, graphing 
calculators and function plotters) 
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Question OS: Necessary outcomes: 

• Students will be more self-assured of their math ability. Teachers will have less math 
anxiety 

• Revitalized staff 

• Mathematics concepts will be enhanced 

• I feel that the topic of difficulty of transferring between mathematics programs should be 
a topic for discussion at conferences 

• Students might see a relationship between various subjects that are now taught as 
discrete courses 

• The mathematics currioUum in the U.S. will be more closely aligned with the 
cuiriculiun offered in foreign countries 

• Standardized tests must change to reflect changes in math curriculum 

• Students should have a greater understanding of the concept taught and the necessary 
relationship of algebra and geometry 

• Fourth-year students (those taking pre-calculus) should be better prep«ired and have a 
greater understanding 

• Teachers will have more interest in math 

• Greater sharing of ideas among students 

• Inaeased self-esteem of low to average students. "I can do it!" 

• Such an integrated math course would most probably change students' attitude about 
upper division math courses and lead more to college-bound courses - even starting at 
the junior college level. It could extend their thinking about entering college and 
becoming a successful college student. Nevertheless, it woidd give them more 
challenging work than is being offered from grades 7-1 2. 

• Will have improved conceptual skills and be able to apply them in problem solving 

• Greater investment of student time will be required, expectation for student 
achievement will need to be higher 

• There have been no significant differences in achievement test outcomes 

• Interdisciplinary projects will emerge 
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Reduce dropout rates 

Are college level beginning courses going to change also? 
Students can communicate more 

Will not do any more than can be done in a regular program when taught by good 
teaching 

All students will have better problem solving skills 
Teaching math will be more interesting 

Cross-content integration will occur. Students will see connections across disciplines 
Depends greatly on how courses are pitched and how universities view them 
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Question Dll: Inhibitors: 

• Inability of specialized teachers to handle all areas of mathematics - a fearsome task for 
some 

• Constant changing of topics, tendency to include mm traditional topics 

• Fear of the unlcnown. Teachers want proof of success 

• Difficulty of college placement. Teacher preparation, willingness to be flexible 

• Sincerely believing our present approach (and results) better prepare our students for 
college 

• Lack of receptiveness by sUte level education department personnel who guide the 
v-Titing of course objectives 

• Time preparation is greatly inceased 

• Collie acceptance of non-traditional course 

• Many non-certified teachers teaching mathematics 

• Resistance to any form of change by teachers (lack of interest) 

• Lack of teacher training for integrated math programs 

• Would have to be started in elementary school, especially for better students 

• Unwillingness to change to a prc^am that may not conform to mandated testing (CTBS, 
CAP, etc.) or college entrance requirements 

• Harder to teach 

• We found no real inhibitors - we had a positive transition from traditional to integrated 

• The prestige that the calculus students have and want 

• Would have to be done in regular state textbook adoption cycle 

• Number of students who transfer between districts 

• Teacher training colleges are eons away (behind) this concept. Profs need to be trained 

• Time for inservice 

• State and National testing programs. They are out dated and don't allow calculators 
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QucsHonE2: Do you support Integrated Secondary MaUianatics? Explain your 
choice. 

•Offers greater flexibility 

•We need to promote an understanding of mathematics in general and it can only 
be done by having students relate topics rather than study them separately 

•I believe students today need a more holistic presentation of mathemaH<» sue to 
their being more worldly and aware in the general sense of common knowledge due 
to their greater exposure of events. 

•I support the use of real-world problems as a means oi introducing and motivating 
students. When I see publishers writing books that actually do this aiui colleges 
actually providing help to teachers, I will be very excited. (And, why only secondary 
students?) ^ 

•Logical rather than historical validity. Works quite weU for the rest of the world. 

•For the shidents who do the work, it is easier. Easier to catch up after an absence. 
More kids take more math. 

•Students retain and like math more. I'd never go back. 

•A very high percentage of our students already take at last 3 years of math 9-12. 
10% of the seniors successfully completed calculus during the first semester. We 
need to devote more effort to options for low ability students. Also, cost is a factor. I 
have yet to be convinced that an integrated program will be better for our students 
than the traditional program. 

•It sounds like an excellent direction for the future, yet Tm not prepared for more at 
this time. 

•I have always tried to get my students to "look at the overall picture." However, I 
feel there is a lack of good texts and it must be district-wide to be successful. 

•Mathematics is naturally integrated. It should be taught that way. 

•I believe we can get more math to more kids with an integrated program. Need 
texts at various levels without Canadian influence. 

•I need more proof that it is better than non-integrated. (Proof from existing 
programs.) 

•If sound workable texts are ready. 



APPENDDCC -sa- 
lt is imporUnl for students to leam that mathanadcs is NOT an assortment of 
segmented topics, but rather a unique system operating as a "whole", with many "tools" 
available for use in problem solving situations. 

Makes good sense, texts are improving in the area. 

Transferring students could be in an impossible situation. If this were state-wide (or 
nation-wide) I think it would be worth a try, but not a building-by-building adoption. 

If the school were large enough (more than one math teacher) it would be fine. 

I feel that with the current program, students fOTget too much of each individual topic 
while doing another and they don't see the connection between topics. 

Seems more in line with the NCTM recommendations. 

As I have seen it currently constituted, I don't see enough benefit to make the change. 

In theory, yes, but the reality of change is too overpowering. Staffing is the largest 
concern. 

The mathematics of life should be interwoven, no separation of disciplines. 

Our school district is investigating the possibility of adapting our curriculum to an 
integrated program. We anticipate this to be a two-year process. 

Still waiting for quality, truly integrated materials to use. 

When students are exposed to Algebra or Geometry for several years they retain it better. 
This has been true of several trai«fer students from the British system where I have had 
the privilege of teaching. 

Based only on my limited knowledge of what the "integrated secondary math program" 
is, I feel it has the potential to reach students and provide better understanding of how 
the pieces of the puzzle fit together. I feel it will be perceived by others as another "^ew 
math" however. 

I used such a program for 7th and 8th grade math and the results were not good. Topics 
were changed before students has a thorough understanding causing much repetition 
when the topic reappeared. 

Should promote retention. 
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I have not see: 1) any data indicating this approach is better, 2) any textbooks which are 
really integrated, rather they just have more short classes instead of long ones 

It seems like a more natural way to teach and learn mathematics. 

I am not knowledgeable enough to have an opinion. 

They will better appreciate the relationship and overlapping in the various fieldie 
(subjects) of mathematics. 

The outcome of "integrated" is not superior to our traditional approach. 
Should provide more reinforcement, problems should arise in logical setting. 
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Montana and Washington State Department Chairs/Supervisors 
Survey Results 

D-1 Montana State 

'D-2 Washington State 
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Appendix D - 1 
Montana State Supervisors 
Responses by Item 
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PART D: Inhibitors to the Implementation of Integrated Mathematics 
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PART D: Inhibitors to the Implementation of Integrated Mathematics 
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Appendix E ^_ 

Packet for August Meeting 
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Integrated Mathematics Program Conference 
August 25-27, 1969 
Airport Ramada Inn 
Spokane. Washington 

The Montana Council of Teachers of Mathematics (MCTM) and the Washington 
State Mathenrat ICS Council CWSCM) are pleased that you will be a participant in 
the Integrated MatheT.atlcs Program Conference funded by the Exxon Foundatloa 
The purpose of this conference is to develop a set of recommendations for 
ImpleTenting an integrated mathematics program for secondary schools in the 
United States. Please read the attached draft document reporting the results and 
irr plications . and come to the conference prepared to be react to the draft. As a 
result of the August conference, a final set of findings and policy statements 
regarding integrated mathematics will be completed and published. 

The grant will provide for actual travel expenses not to exceed $250.00 
(except m unusual cases to be cleared with Dan Dolan. Office of Public 
Instruction. 406/444-4436 by June 30. 1989). Please make plane 
reservations well In advance to take advantage of reduced fares. If you will be 
driving, the grant will pay $.25 per mile, but we ask you to carpool If possible, 
fn Jdition. rooms (double occupancy) and meals will be provided including one 
m.eal on the return trip home. 

The meeting win begin with lunch on Friday at 1:00 P. M. at the Ramada Inn 
and is scheduled to conclude by 12.00 noon on Sunday. 
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An age", ja for the conference, a list of participants, and a Conference Response 
sheet ;s included. For further Information, please call Johnny W. Lott at 
406/728-2493 or Jack Beal at 206/543-1857. 

Participants who plane to drive to the conference should follow signs to the 
Spokane International Airport. The Airport Ramada (brochure included) Is 
directly across the street from the a-iport. Participants arriving by plane may 
v/3lk to the Inn or call for a coirtesy car. 

Enclosures 
Draft Staterrent 

» 

Agrrtia 

List cf Participants 
Pesponse Sheet 
Raxsia tnn Brochure 
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INTEGRATED MATHEMATICS CONFERENCE 
CONFERENCE INFORMATION FORM 
AUGUST 25-27. 1989 
AIRPORT RAMADA INN. SPOKANE, WASHINGTON 



Kane. 



Aflcress. 



street 

Sci-oo', 



City 



-CUy. 



State 



2\? 



I v.c'/c; prefer a r.on-srcktng. 



snokino, 



If you have a preference for a roonrate. please inccate 



rocm. 



?".ea=* cfeck one cf-o'ce of c-nner for eacft cay. 
FniCAY Tencer'oin t^ps '.n wine sa-jce 



Breast of ch-.cken m sherry sauce ana mushroon-s. 

Satu:5:ay Pnr.e r^D of teef 

Scarpi sauteed 'n wme anc butter 



PLEASE RETURN THIS FCRM NO lATER THAN JULY 14, 1989. 

MAIL TO : DAM DCIAN 

MA'H SPECIALIST 

CrFlCECF PUBLIC INSTRLCTlCN 
HELENA, HT 59620 
4C6/444-4436 
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LIST OF PARTICIPANTS 



rONTANA 
Glenn Allfnger 

Departnr.ent of rathematfcal Sciences 
l^ontana State University 
BozeTan, hT 59717 
406/556-57S7 CHorr.e) 
405/994-3601 fSchooU 

Dan Dolan 
tOOr'o'jnta'n View 
H?ir-a, MT 59501 
406/443-6751 (Horre) 
^:>5/A4A'AA36 (V/orS;) 

Larry Kater 
527Co'oraiD 
Kallsr.e'l, r.T 59901 
406/752-1275 (Here) 
406/756-5099 (School) 

D-ck Scltz 
4D1 N. Montana 
Hf 'era, KT 59601 
4:6/443-5151 (Hotre) 
406/442-6090 (Schc-cD 

JiT Truincwskl 
Depa-trent cf r.atr.en-atics 
C£T:iiCcTege 
Helena, hi 59625 
^v5/475-30o9 (Horre) 
406/442-3450 Ext. 254 (School) 
Helena, hT 59601 

0R£'^:'N 



Gary Bauer 
125Rivervlew 2 East 
Great Falls, MT 59404 
406/453-0623 (Home) 
406/791-2387 (School) 



Kim Girard 
1 1 Parkview 
Glasgow. MT 59230 
405/228-2370 (Heme) 
406/746-341 1 (School) 

Johnny V. Lott 

1 650 Maoe line Ave. 
Missoula, 59S01 
405/728-2493 (HoTe) 
406/243-5311 (School) 

Otis Thompson 
1025 Fox Farm P.oad 
Dinon,MT 59725 
406/683-5005 (Home) 
406/633-7272 (School) 



Thorras Dick 

Departrrent of Mathematics 
Oregon State University 
Corvallis, OR 97331 
503/758-3429 (Home) 
503/754-4656 (Schoo^) 



Mar J or lo Enneking 
Department of Mathematics 
Portland State University 
Portland, OR 97207 

503/464-3621 (School) 
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Larry Jackson 
4044 NE Davis 
Portland.OR 97232 
503/230-0732 (Home) 

Gwen Walte 
1237 5W 44th 
Pendleton, OR 97801 
503/276-2627 (Home) 

WASHINGTON 



Rick Thom.as 
1 974 riJnda 
Eugene, OR 97401 
503/683-4677 (Home) 



Doug Anderson 
20217 45tnDrWe SE 
Botnell. v.'A 95012 
2:6/451 -S??59 



0'. jCap-.t:1 Building FG- 11 
OHmpla, WA 95504 
XCo/753-6757 



Jack Eeal 

201 niler Hall DO-12 
University of Washington 
Seattle, V/A 95195 

206/543-1657 

JeanO'Dcnneil 
41 1 larknaven Court 
RtcMand, WA 95352 
5C9/627-3C34 



rark Rciiy 

1 15 riller Han DQ-12 

Universtty of Washington 

Seattle, WA05195 

206/543-1347 



Tom 5e1den)erg 
416 5outh25th A-.enue 
Yakima, WA 96902 
509/457-6932 



JoVi Smith 

1 15 rmer Han DQ-12 
University of V/asMn;ton 
Seattle, WA9ei95 
206/543-1547 



Dick Stuckey 
61 1 N. 175th Street 
Seattle. WA 98133 
206/542-8256 



Carl Sv.-enscn 
rathematlcs Department 
Seattle University 
Broadway andKadison 
Seattle. WA9c122 
206/296-5926 
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integrated l^atherratlcs Conference 
August 25-27, 1959 
Airport Ramada Inn 
Spokane, wa 
AGElOA 

FPID.-Y 

t ec- 2 30 Lunch 

Welconre anj Outline of Work to Be Done at Meeting— Dan Dolan. 
rontar.a Office of Public Instruction 

2 3:-3 JO Overview of Nationwide Survey-- John Smth. University cf 

V»'25hln:ton 

3 30-3 45 Sreak 

3 45-4 45 PreliT-.nary Results cf Survey-jack Eeal. University of 

V/2shir,:tGn 

4 45-5 45 PreV;nr-,n2ry Recorn-endations Based on Survey Results-Johnny 

V.' Lett, University of Montana 
5.45-7;00 Ereak 
7 OD Dinner 
9.00- infornral Discussions 

satupda^ 

7:30-5-30 Breakfast 

5 30-1 0 00 Srrall Group Discussions on Characteristics and Definition of an 

•integrated ratherratics Program; Groups ledPy Dolan. smth. 
Eeai. a-d Lett, with a Recorder chc^en for each group 
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10:00-10:15 Break 

10:15-1200 Summary of Small Group Discussions; Recommendations for 

Refinement of Characteristics and Definition— Jack Beal 
12.00-2:00 Lunch 

2:00-2:30 Large Group Discussion of Outcomes— John Smith 

2.30-4 30 Small Group Discussions on Implications led by Dolan, Smith, Beal, 

and Lott with a Recording Secretary chosen for each group 
4.30-4.45 Break 

4:45-6 00 Summary of Small Group Discussions; Recomm.endatlons for 

Refinement of Im.pllcatlons— Johnny W. Lett 
7.00 Dinner 

SUNDAY 

7:30 Breakfast 

6. 30-9: 1 5 Summary of All Refinements for Conference— Johnny W. Lott 
9.15-1 1.30 Large Croup Discusslo.'. of Posslbllty of Future Grant Proposals- 
Dan Dolan 

1 1:30-12:00 Evaluation of Conference— John Smith 
1 2.00 Adjournm.ent of Conference—Dan Dolan 
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DRAFT 
JUNE 5. 1989 
INTEGRATED MATHEMATICS PROGRAM 
A POLICY STATEMENT 



INTRODUCTION 

The Integrated Mathematics Project was devised to examine the Issue of 
whether or not mathematics should be taught in an Integrated mianner to an 
students at the secondary level to Improve mathematics literacy In the general 
p;>?jlation. This Is an issue of national im.portance as indicated In the 1967 
t^at^emctlcal Sciences Education Board (rSEB) draft report entitled "A 
Fraxeworlc for the Revision of the K-1 2 Mathematics Curriculum.^ The MSEB 
report states that 'All years of both elementary and secondary school 
mathematics should be integrated In all grades In the sense that all the subject 
matter . .should be Interwoven and not considered as separate, unrelated topics." 
Further, It states 'the mathematics studied should be fundamentally the sam.e for 
a-i studfnts.' 

•^the 1959 CuTlrulum and Fval.i^tlf>n <;tanfi^rri« for y^rhnm Math^,r>^»|^ci 
the National Council of Teachers of Mathematics (NCTM) states, 'One possible 
next step is Vor teachers and mathematics educators to develop curricula based on 
the standards. For example, the secondary school mathematics curriculum has 
ty;i:ally been separated Into^courses with a specific subject orientation (e.g. 
algebra, geometry, statistics), This sequence provides teachers and students 
w:t,h 3 single-focus We now challenge educators to Integrate mathematics topics 
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across courses so that students can view major mathematical ideas from more 
than one perspective and bring interrelated ideas to bear on new topics or 
problems.* 

AS both the MSEB report and the NCTM^lanilaCiiS indicate, an Interest in an 
integrated mathematics program for secondary schools is desirable. 

In order to ascertain the extent of interest in and the if -^plications of adopting 
such a program, a consortium of mathem.atlcs educators from Montana and 
Washington under the guidance of the Mcntana Council of Teachers of 
r.ath*rrc".ics (i^CTr".) with assistance from the Washington State Mathematics 
Council (WSrC) and the Departments of Education from Montana and Washington 
developed an in-depth national survey of the above stated policy. 

The survey, conducted by Dan Dolan, Johnny W. Lott. Jack Beal, and John 
Smith, v^as supported by a grant from the Exxon Foundation. The questionnaire 
addressed the extent of the interest in, the curriculum structure aM the content 
of, the pedasDjfcal strategies critical to. and expected outcom.es of, an integrated 
secondary mathematics program. The nationwide survey Included all 50 state 
mathematics supervisors and a nationwide random sample of 500 state and 
district mathematics supervisors, 500 mathematics educators, and 500 
secondary mathematics teachers. Survey forms are included in Appendix I. 
Results from 27 state supervisors. 150 district supsrvlsors. 164 mat.iematics 
teacher educators, and from 140 mathematics teachers were compiled at the 
University of Washington and are sum.marlzed in Appendix H. 
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SURVEY RESULTS 



SUPPORT FOR AN INTEGRATED MATHEr^TICS PROGRAM 

There is verv strong support, from all groups, for movement to an Integrated 
secondary matherratics program to meet the needs of all students. State and 
district supen'isors Indicate that this movement will take place within the next 
five years. 

DEF!\'!TI0M OF AN INTEGRATED MATHEMATICS PROGRAM 

The survey included the following working definition of an integrated 

r^t^5T^:lcs program which was based on a search of literature. 

/.T Integrate:! mathematics program is a blended seQuence of 
secondary mathematics topics organized in such a way that it 
includes the topics of first yearaJgePra, geometry, and second year 
algitra/trigonometry, Put eliminates the year long study of these 
sutjects as discrete mathematics 

F.espcnients were asked to answer all questions on the basis of the working 

d*rir.-ition. upsn analysis of the survey, the definition was modified as follows: 



An Integrated secondary mathematics program is a holistic organization o ' 
tOD^c« provided In multiple l^grnlno CDn^^y^^ 
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CHARACTERISTICS OF AN INTEGRATED MATHEMATICS PROGRAM 

CONTENT AND ORGANIZATION 

1. An Integrated rrathematlcs program Includes the topics of first year algebra, 
georretry, and second year algebra/trigonometry, but elinnlnates the year- 
long studies of these siAjects as discrete coirses. 

2. An Integrated mathematics program Includes probability statistics. 

3. An Integrated mathematics program includes discrete mathem.atics. 

4 An integrated mathematics program Includes transformational geometry. 

5. An Intesrate j mathematics program provides continual reinforcement of Ideas 
through a Sflral arrangem.ent of the curriculum.. 

6. An Integrated m^atherr.atlcs program uses problem.s to organize content. 

7. An Integrated mathematics program m^ust be adaptable to student readiness. 

METHODS OF INSTRUCTION 

1. An Irtegrated mathematics program uses logic to facilitate the understanding 
of m.athem.atics. 

2. An Integrated mathematics program allows for flexibility in determining 
length of time devoted to a topic. 

3. An integrated mathematics program m.akes use of ava1laM<» technology. 

4 An integrated m.athematlcs program uses problems to organize Instruction. 
5. An Integrated mathematics program requires problem Involving more than 
one area cf mathematics. 
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6. .^n Integrated mathematics program includes the constroctloa validation, and 

evaluation of logical argun-.ents. 
. An integrated mathematics course must be taught using different teaching 
methods than the traditional lecture method. 

OUTCOMES 

STUDENTS 

1. Stuirr.ts froT. all ability levels will take more matherratlcs with the greatest 
Increase arrong those of average ability. 

2. All studrnts will find nratherratics interesting, will have a greater 
understand jng of m^t^«^rat1cs, and will have less loss of skills over time. 

3. All students will be better prepared in mathematics with the greatest 
e>:;-r:tatlcn for improvement m the noncollege-bound group. 

4. St'jdt'.ts may not necessarily find it easy to transfer between Integrated 
mathematics programs and traditional programs. 

5. A-^ integrated mathematics program m.ay have little effect on student 
ach'fvemer.t scores on current standardized tests. 

TEACHERS 

There will be greater communication among teachers using an Integrated 
m-athematics program. 
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IMPLICATIONS 

COLLEGES AND UNIVERSITIES 

1. To accomnr.ocJate more stu(Jents with greater Interest and depth of 
understanding in mathematics, colleges and universities need to develop 
alternatives to the present entry-level mathematics courses. 

2. College entrance requirem.ents should be modified to accommodate an 
-itegrated mathematics program. 

3. Beth preservice and graduate mathematics education programs must be 
redesigned to reflect an emphasis on a holistic view of mathematics and on a 
variety of instructional m.ethods. 

4 There is a need for research regarding problems experienced by students 
transferring between integrated and traditional mathematics programs. 

SCHOOL SYSTEr.S AND STATE DEPARTMENTS OF EDUCATION 

1. r:re mathematics teachers will be needed to accomodate the greater number 
of students taking integrated mathematics courses. 

2. State graduation requirements ma/ have to be changed to accomodate an 
Integrated mathem-atics program. 

3. Appropriate Inservfce for nnathemattcs tMchers should developed w.th an 
en-phasis of pedagogy and a holistic view of mathematics. 

4 Pol icy makers, adrr.mistrators and teachers must become a* are of the 
availaMe state and federal funds for providing Inservlce training ror 
trathexatlcs teachers 
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5. All school related officials must become aw»*e of rvatlonal reform documents 
such as the MSEB Report to thf m\rfr\. the MSEB Curriculum Frarr^wftpk rr^r 
rathfTanr^ . and The NCTM standardly all of which recom.menu 
implementation of an integrated secondary mathematics program. 

6. All school related officials must be aware of the financial commitment 
necessary to implement an Integrated mathematics cwrlculum in developing 
and purchasing currlcular materials, re-educating teachers, and providing 
necessary inservice, 

KaTI0N'ALT£ST)N5 

An integratr J rr.athen-atlcs progrann will demand a shift in emphasis In test 
constructicn to focus on new applications of skill and concepts characteristic of 
an intf g'-ated approach. 

CU;^SiCULUr, DEVELOPERS AND PUBLISHERS 

Ap;-pprtate curriculum materials for an Integrated mathematics program must 
be de-. ebpea to meet the needs of all students 
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integrated Mathematics Project Survey 

Mathematics Teachers 




Name of State 



School Size 



Distrfct Siz e 

(manberofctadenu) Wnb«r ol iSSnts) 



School type: O Urban OSubuftan D Rural 



Grade level: 



□ 7-12 

□ 7-9 



D8-12 
□ 6-9 



□ 9-12 

□ 10-12 



□ other 



Working Definition of Integrated MathemaUcs 
^^J^nrmd mathematics program is a blended sequence of secondary 

the year long study of the se subjects as discrete courses. 
Part A: Using the working definition as a frame of referent* r*<fw^»H #^ .. 

An integrated secondary school mathematics program must: 



ematics 
program. 



1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 

la 

IL 
IZ 
13. 
14. 
15. 
16. 
'17. 

18. 
19. 



Have a spiral an-angcment of content 

Provide continual reinforcement of ideas 

Use problems to organize content 

Use problems to organize instruction *'"" ] 

Include staiisrics „ 

Use logic to facilitate the understanding of mathemaUcs 111..... 

Include transformational geometry 

Require problem-solving involving more than one iic7ofmaiemad« 

ftomote a holistic view of mathematics 

Be adaptable to student readiness 



Undecided 



Allow for flexibility in detemiining length of time dcvot^'io a wpii' 
Include discrete mathematics 



Ptomote fMinal proof in all of mathematics 1" 

Have frequent changes in topics 

Include probability ^ ilHH 

Make use of available j.echnology 'H 

Include ihc constnjciion, validau'on, and evaluation of iogicd 
arguments by smdems 



ftoN-idc multiple contexts for students lo learn maihcmari'cii concepis □ 
Other program components not listed: 
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Part B: Teachers in an integrated secondary school mathematics program must; 

Yes No Undecided 



1. 
2. 
3. 
4. 
5. 



Use different teaching methods than those cuirenily used 

Have a different maihcnatics major than cuntnily offered i 

Have a different preparation in pedagogy than currently offered 

Be teachers of mathematics rather than algebra w geometry specialists . 
Other teacher characteristics not listed: . 



□ 
□ 



Part C: Using the working deHnition as a fdime of reference, respond to the following statements 
on the basis of their being necessary oiUsma of an Integrated Secondary School Mathematics 
Fngram rather than just a necessary outcome of a good secondary school mathematics program. 



Ye» No ITfldecided 



1. 
2. 
3. 
4. 

5. 

6. 

7. 

8. 

9. 

10. 

11. 

12. 

13. 

14. 

15. 

16. 

17. 

18. 



Lower ability students will take more mathematics D 

Average ability students will take more mathematics !!..!..,"..Z!..!U 

Higher ability students will take more mathematics.. .......,!...""...'.D 

More students will complete 3 years of mathematics than now complete 

a first year algebra - geometry - second year algebra/irigonometxy sequence □ 

Regardless of uhcn students quit talcing mathematics, they will have a 

greater depth of understanding of mathematics □ 

Students will have difficulty transferring from an inic^tcd 

mathematics program to a traditional program O 

The loss of student mathematical skills will be minimized ....^ ."ZZ!!Z..'D 

College-bound students will be better prepared for college-level mathematics 

College-bound students will be less prepared for college-level mathematics 

Kon-college bound students wiU be bener prepared in mathematical life skills . 
Kon-collegc bound smdcnts will be less prepared in mathematical life skills ... 

Students will score higher on achievement tests in mathematics 

Students will score lower on achievcnwnt tests in mathematics 

Lower ability students will find integrated raaAematics more interesting.....".!. 
Average ability swdents will find Integrated mathematics more interesting 

Higher ability students will find integrated mathematics more interesting 

Cbmmunication about mathematics among teachers will be enhanced ZZ, 

Other outcomes not listed: 
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1. Lack of an awareness of such a program by iK>Iicy makers „ D 

2. - Lack of an interest in such a program by policy makers D 

3. Lack of an awarenesS of such a program by secondary mathematics teachers ... D 

4. Lack of an interest in such a program by secondary mathematics v ichers UJ 

5. Lack of an awareness of such a program by collcgcAmiversity maihcmatics 
educators „ ^ „ CD 

6. Lack of an interest in such a program by collegeAiniversiiy mathematics 
educators « O 

Would require change in the prescrvice teacher preparation program D 

Background of present teaching staff in the state D 

Not useful in the foreseeable future D 

Lack of money to suppon necessary insen-icc 

college entrance requirements at your institution D 

Lack of secondary mathematics curricular materials appropriate to meet 

the needs of ALL srjdcnts „ □ 

Not contained in present methods textbooks [13 

Current integrated secondary mathematics curriculum materials do not meet 

the intent of an integrated program 

Difficulty of students transferring between integrated and traditional programs 

Considered to be a "fad" 

Current mathematics majors offered by instiiuiions are not appropriate CD 

Lack of supplementary materials D 

Amount of time needed for insen-icc is overwhelming even though money 
is available Q 



7. 
8. 
9. 

!a 
n. 

13. 
14. 

15. 
16. 
17. 
18. 
19. 



No Undecided 





□ 




□ 


□ 


□ 


□ 


□ 


□ 


□ 


□ 






□ 



□ □ 

□ □ 



□ □ 



N iheaiaiics Teacher; 



1. 
2. 
3. 
4. 
5: 

e. 

7. 
8. 
9. 

la 
11 



Lack of an awareness of such a program by school board members 

Lack of an interest in such a program by school board members 

Lack of an awareness of such a program by administrators ^ 

Lack of an interest in such a program by administrators 

Lack of an awareness of such a program by teachers 

Lack of an interest in such a program by teachers 

Lack of good integrated mathematics textbooks C 

Difficulty of students transferring between integrated and traditional programs ~ 

Threat to status quo ^ 

Cost of changing to a new program 

Other inhibitors: 



ERIC 



/ 



I '.'3 



f'*, Maihemaiics Supervisors: APPENDIX E 

1. Lack of an awareness of such a program by policy makers 

2. Lack of an interest in such a program by policy makers 

3. Lack of an awareness of such a program by educators 1....!..."."!.......".!!!!! 

• 4. Lack of an interst in such a program by educators [ 

5. State mandated cuniculum « 

6. State graduation requiremenis „ 

7. I^sent preservicc teacher preparation programs ^ ^ 

8. Background of present teaching staff !!.!Z1!.I!!Z" . 

9. Lack of money co suppon neccssaiy inservice 

10. Cbllcge entrance requirements I1"11............"..Z."."..!..!." 

1 L Lack of iniegrati'd secondary mathematics cuiricular materials appropriate to 

meet the needs of ALL students „ ;■, ^ 

IZ Current iniegratrd secondary mathematics curriculum materiiV do iiot ineei 
the intent of an integrated program 

13. Difficulty of students transferring between integrated aiid taidOT^^ 

14. Logistics of inservice training of large numl«rs of teachers 

15. Other inhibitor »: 



atbematics Supervisors: 



1. 
2. 
3. 
4. 

.5. 
6. 
7. 
8. 
9. 
10. 



n. 

12. 

n. 

14. 
15. 
16. 
17. 



Lack of an awareness of such a program by school boards 

Lack of an interest in such a program by school boards " . 

Lack of an awareness of such a program by administrators !!1.7.."!!!1" 

Lack of interest in such a program by administrators 77! 

Lack of an awareness of such a program by teachers L7.77777... 

Lack of an interest in such a pro^^ by teachers 

District mandated cum'culum „ 

District graduation requirements ^ 

Background of present teaching staff .77.17 

Lack of mon ey to suppon necessaiy inservice..... 7777777. 

College entrance requirements - „ 

Lack of integrated secondary mathematics textbooks appropriate for 

ALL students 

Lack of good integrated secondary mathematics textbooks ..7!.7.77.. 

Difficulty of students transfeiring between integrated and traJrioniTiiiii^' 

Resistance from parents ^ 

Lack of money to support costs of new textbooks „ 7... . 

Other inhibitors: 



□ 



□ 
□ 
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SECTION D: Inhibitors to the ImplemenUtion of Integrated Mathematics 
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MATHEMATICS SUPERVISORS 
SECTION Dj Inhibitors jo the Implementation of Integrated Mathematics 
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SECTION C: Outcomes of an Integrated Program 
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STATE MATHEMATICS SUPERVISORS 



SECTION D: Inhibitors to the Implementation of Integrated Mathematics 
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SECTION A: Components of Integrated Mathematics 
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SECTION C: Outcomes of an Integrated Program 



100 

09 

90 

TO 
90 
90 
49 
00 
30 
10 
0 



100 




|d TM<h»y IOvCW» ♦ 



All A#$^Ofitf»mf 



ERLC 



112 



Integrated Mathematics Survey 
TEACHER EDUCATORS 



APPENDIX E 



SECTION D: Inhibitors to the Implemcntatfon of Integrated Mathematics 



100 
99 
•0 

% r9 

• 0 

y 

t so 

• 40 
»0 

to 

10 
0 



n 



7 0 t fo ft )a 



14 



IS II 17 14 



Integrated Mathematics Survey 
ALL RESPONDENTS 



Appendix E *94 



SECTION A: Components of Integrated Mathematics 
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